EVALUATION OF TEAM
SCIENCE

Jeni Cross, PhD

NASEM | Research and Application in Team Science 2

IN THE SOCIAL SCIENCES
COLORADO STATE UNIVERSITY

April 10, 2024
@ INSTITUTE FOR RESEARCH
N2,



PURPOSE OF TEAM SCIENCE
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N: Not Adopted

Answer Bigger Questions Understand Complexity Solve Multifaceted Problems

(Sharma et al. 2015) (Hammoud and Kramer 2020) (Kimbrel et al. 2022)
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WHAT MATTERS IN TEAM SCIENCE?

nature microbiology

Explore content ¥ About the journal ¥  Publish with us v

nature > nature mi gy > letters > article

e i
Host-linked soil viral ecology along a permafrost thaw
gradient

Joanne B. Emerson, Simon Roux, Jennifer R. Brum, Benjamin Bolduc, Ben J. Woodcroft, Ho Bin Jang
n, Lindsey M. Solden, Adrian E. Na

tthew B. Sullivan &

/ 3, 870-880 (2018) ‘ this article

es ‘278 Citations | 184 Altmetric ‘Metrics

Abstract

Climate change threatens to release abundant carbon that is sequestered at high latitudes,
but the constraints on microbial metabolisms that mediate the release of methane and
carbon dioxide are poorly understood“>>%3¢Z, The role of viruses, which are known to affect
microbial dynamics, metabolism and biogeochemistry in the oceans®%1%, remains largely
unexplored in soil. Here, we aimed to investigate how viruses influence microbial ecology and
carbon metabolism in peatland soils along a permafrost thaw gradient in Sweden. We

HOW: Processes WHO: People WHAT: Products
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TEAM EMERGENT
STATES

(Fyhn et al. 2023)

Before 2000 2001-2010 2011-2020

® Team cohesion M Team trust ™ Team cognition Team confidence W Other TESs
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GREATER INVESTMENT IN TEAM ASSESSMENT &
DEVELOPMENT IS NEEDED
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DEVELOPMENTAL EVALUATION

INCREASING THE CAPACITY OF TEAMS TO SELF-EVOLVE

Executive
L Coaching

Consultations with team leaders and sub-
teams allow us to provide specific and
targeted interventions to address team
needs as they arise.

Social Surveys &
S Interviews

Social surveys assess team readiness and
progress. We specifically measure team
collaboration readiness, teaming practices,
and measures of psychological safety.

Social Network
Analysis

Social Network Analysis models how
teams and networks grow and evolve over
time.

Evidence-Based
Interventions ==

The field, science of team science,
continues to document team activities and
strategies that increase team integration
and maturation.

Education and training sessions focus on
building individual and team
competencies, including evidence-based
interventions.

Facilitation

Large and complex teams improve their
performance when they bring in a third-
party facilitator. Team Science Facilitators
act as integration specialists, paying
attention to group dynamics and using the
science of collaborative decision-making to
enhance team performance.
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FROM THEORY TO APPLICATION AND
BACK AGAIN

Mentor Network

COLLECTIVE
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Proportion of women increases Centrality of women increases Roles of central women
Collective Intelligence team performance improves team performance
(Woolley et al. 2010) (Love et al. 2021) (Cross et al. 2022)
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Interrelationships:

The structure of
how network

members are
connected

Perceptions:

Understanding
how members
perceive
relationships such
as value of
partnering

Attribution:

Explaining the
Formation and
Evolution of Ties

Agreement:

The degreeto

which network
members are “on

the same page”

© 2021 Visible Network Labs

INSIGHTS FROM
NETWORK
SCIENCE

Evaluation should be linking
People
Products

Process
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Attribution

Explaining the
formation and

(Cross, Jablonski, Schipanski 2022)

evolution of ties
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Trust

@ Contributors @ Leaders

@ Peripheral Members

(O'Reilly et al. forthcoming)

o0+ CO-
AUTHORS

What makes them willing to share
data to write a global ecology
paper?

Attribution
Explaining the
formation and

evolution of ties
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Joint Projects

Share Data

Friend

Mentor

Relationship

Leader

Advice

intercept

—i—

20

40
Log Odds Coefficient of Trust

(O'Reilly et al. forthcoming)

G0

Grows through collaboration and
working together

Attribution
Explaining the
formation and

evolution of ties




AGREEMENT &
PERCEPTIONS

SHARED VISION
TEAM COMMITMENT
ROLE CLARITY

Agreement
The degree to

which members
are “on the
same page”

Team Readiness Scores

0% 20% 40% 60% 80% 100%

| am inspired by the vision of the...
| am committed to the vision of...
| understand the visions of the...

| am confident about the team

| am excited about the team
My team communicates...
My team members can explain...
Excited to learn new...

This is a priority to me

| feel clear about my role

| can explain potential...

W 5 - Strongly Agree 4 - Agree 3 - Neutral
2 - Disagree B 1- Strongly Disagree
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YES!
yes
Neutral

no

NO!

Color = “I am inspired by the Vision”

Ties: “We collaborate”

AGREEMENT &
PERCEPTIONS

SHARED VISION
TEAM COMMITMENT
ROLE CLARITY

Interrelationships

The structure of
how networks
members are

connected

Team Readiness Scores

0% 20% 40% 60% 80% 100%

| am inspired by the vision of the...
| am committed to the vision of...
| understand the visions of the...

| am confident about the team

| am excited about the team
My team communicates...
My team members can explain...
Excited to learn new...

This is a priority to me

| feel clear about my role

| can explain potential...

W 5 - Strongly Agree 4 - Agree 3 - Neutral
2 - Disagree B 1- Strongly Disagree
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NEW METRICS FOR TEAM SCIENCE
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Program Comparison
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Low Global, High Local Betweenness

GLOBAL FILTER

X
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High Global, Low Local Betweenness
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Egocentric Network Brokerage

2010-2016 2010-2018 2010-2020

Ka I e i d O N et (Kanaster et al. 2021)

Nodes colored by position and sized by degree
Edges colored by earliest joint publication year

Primary Tasks: Identify neighborhood, compare network across time
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Requisite expertise —
Criginality
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Technologies
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Primary trait analysis
Direct observation

Factor analysis

Science overlay mapping

Sequential information bottleneck (sIB)
Tracking of ideas method

Co-location of codes

Comparison over time
Connoisseurship

Topic modeling

Laursen, B. K., Motzer, N., & Anderson, K. J. (2022). Pathways for assessing interdisciplinarity: A systematic review. Research Evaluation, 31(3), 326-343.

WHAT ARE WE MEASURING?
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(Laursen, Motzer, & Anderson, 2022)
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WHAT UNITS?

(Laursen, Motzer, & Anderson, 2022)

* New Fields
* Networks
» Institutions
» Teams

* Projects

* Products

» Papers
» Grants
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Analysis Methods

WHAT
- METHODS?

(Laursen, Motzer, & Anderson, 2022)
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Direct observation
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