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Mission Statement:

The national network for the
Improvement in General
Education Life Science

Courses (IGELS) is a
coalition of biologists and

biology educators
collaborating to support and
mentor “non-major biology”

instructors.
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One major goal

e |dentify, review, and modify existing
educational resources that address
V&C principles and facilitate their
implementation in GELS courses
that promote science literacy, skKills,
civic engagement, and application of
knowledge
o To support educators in GELS

courses, a LifeSkills guide was
developed to help identify
relevant learning objectives.




Vision & Change:
Concepts & Competencies
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Table 2.1: Core Competencies and Disciplinary Practices. A competency-based approach to undergraduate biology
education focuses on demonstrating analytical, experimental, and technical skills as measurable outcomes of student
learning. Biology literacy is defined primarily in terms of acquired competencies, demonstrated within the context of
fundamental biology concepts.

Core Ability to apply Ability to use Ability to use Ability to Ability to Ability to
Competency the process of quantitative modeling and tap into the communicate understand
science reasoning simulation interdisciplinary | and collaborate the
nature of with other relationship
science disciplines between
science and
society
Instantiation Biology is an Biology relies Biology focuses Biologyisan Biology is a Biology is
of Ability in evidence-based on applications on the study interdisciplinary collaborative conducted
Disciplinary discipline of quantitative of complex science scientific ina societal
Practice analysis and systems discipline context
mathematical
reasoning
Demonstration Design scientific Apply Use Apply concepts Communicate Identify
of Competency process to quantitative mathematical from other biological social and
in Practice understand analysis to modeling and sciences to concepts and historical
living systems interpret simulation tools interpret interpretations | dimensions
biological data to describe biological to scientists of biology
living systems phenomena in other practice
disciplines
Examples Observational Developing and Computational | Applying physical | Scientificwriting | Evaluating
of Core strategies interpreting modeling of laws to biological the relevance
Competencies graphs dynamic systems dynamics Explaining of social
Applied Hypothesis testing scientific contexts to
to Biology Applying statistical Applying Chemistry of concepts biological
Practice Experimental methods to informatics tools molecules and to different problems
design diverse data biological systems audiences
Managing and Developing
Evaluation of Mathematical analyzing large | Applying imaging Team biological
experimental modeling data sets technologies participation applications
evidence to solve
Managing and Incorporating Collaborating societal
Developing analyzing large stochasticity into across problems
problem-solving data sets biological models disciplines
strategies Evaluating
Cross-cultural ethical
awareness implications
of biological

research




Why Lifeskills?

I'm still waiting for the
day that | will actvally use
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Relevance

https://www.opencolleges.edu.au/informed/features/how-to-make-learning-relevant/

Reasoning
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Interpretations of Vision & Change
ioSkills Guide”

Program-Level
Learing Outcomes

SCIENTIFIC THINKING

PROCESS OF SCIENCE

Course-Level
Learning Outcomes

‘Explain how scientists use inference and evidence-based

Describe th ierative nature of science and how new
‘avidencs can lead to he revsion of scientiic knowladge.

LITERACY
Losate, tarpret,aed avaats
acinc nfenison

scienificnformatn, incuring popular scerce media and
scientific jourmais.

Interpret, summrize, and evaluate evidance in prmary
Herature.

Evaluate ciams in scientfic papers, popular science
mecia, and other sources using evicenos based reason

ATION

ypotbeve fo widress gips
I keowedge.

gy what spac
nformation is missig.

Develop research questions based on your gan or ohers'
obssrvasons.

Formudate tastabls hypothesss and state their
rechctions.

STUDY DESIGN
Plan, erste, wd nplarsect

Compare te strangihs and imitations of various
sudy designs.

Design controlied expecments, incuding pians for
analyzing e dets.

Exscate protocols and sccurately record messurements
and cbservation

ently methodological preblems and suggest haw o
troubieshoot them.

Evaluste and suggest best practoss for responsivle
conduct{e... ab safey,record keepi

prepar ctation of sourcss).

QUANTITATIVE REASONING INTERDISCIPLINARY NATURE OF SCIENCE
Course-Level ram-Lovel
Leaming Outcomes Learning Outcomes
Pesform basic caiculatons CONNECTING Givens iiogial prnle, dery elvant conceps rom
(e.g. percentages, requencies, rates, means). SCIEN other STEM
‘Select and apply appropriate equations (e.g. dnciinns 03,
Weinberg, Nemst, besmesnergymme mmml - ":',*"'“W Mn!::: ;o&o;zum;r:mmvsvmmomsu
Interpret and manpuiate mathematical relaticnships
(&.g..scale, ratios, units) to maka quantiative comparsons. INTERDISCIPLINARY Descrbe examples of rea-warkd prodlems that are too
PROBLEM SOLVING eogle i by il bt aperonci
re.

raason about biclogical processes and siatstial analyses.

Uss rough estimates informed by biokogial knowledge to
check quantiative work.

Descrbs how quanteative reesoning helps bilogsts
understand the natural word.

1o wmayze bokgical

QUANTITATIVE &
'COMPUTATIONAL DATA
ANALYSIS

Apply the toos f gaphing.
s, and daa sinch

tn

Recard, organize. and amotate simgle data sets.

Suggest how coliabarators in STEM & nonSTEM
dicipines could contibute o sohgons of resword

Be abl to xpisin ickogical conoepts, data, and methods,
incising e b m?mo’;qumg:nw understandatie
by collborators i other discy

(Creste and inssrpret informative grapha and other deta
visualzations

Select, canmy cut, and interprat stalistical anslyses.

Deszbe o s some e ko sy
Gatsbases, large data sets and data sc

Irterpret the bological meaning of quantiative resuls.

MODELING

Course-Level
Learning Outcomes.

CCOMMUNICATION
Shar deas, data, nd fndge
tnersceaty snd accastey.

Uss apgropriste language end stye to Gl
s abcivly o e sudaces (5, g
, bclogy experts, in otnerdscplines).

Uss avariety of modes 1o communicate sclence
(e9. oral, witen, vsual).

COLLABORATION ik st s rd sy o
Himeli ndnic gﬂu kvﬂ
il g [ Srclm, s o

S M g e b i
perspecives and backgrounds.

Wiork effectively wih tesmmates to complet projects.

DATAINTERPRETATION | anaiyze dats,summarizs reufing pattrns, and raw
& EVALUATION approprts cancusiors
ey, vt s e
y
athers' findings.
Al oo o rge e, o
‘suggest future research
dncbﬂnl based
DOING RESEARCH
foaiegseetobn

Evalusts feechack fom athers and ravise work or behavior
sppropriately.

Critiue ofhers’ work and ideas consiuctively and
respectully.

Idently mporiant companents of a system and descibe
hawthey influence sach other (s.g. posiively o negatively)

et i Given two modes of the same bickogicalproosss o system,
o g soasmman.| cormeare teic iengihs, imations, and assumptions.
™ COLLEGIAL REVIEW
W mfesnces s sesboms | from & gven mooel o smuton ot oy
Use modsls and simuations %o make predictions and
refine hypotheses.
MODELING Buid and revise conceptual modsis to propose how a
I

and generate a lanto change your behavior 3 eeded.

Evaluste concsplu, mathematcal,or compusstionsl
models by compering their predictions with empical daa.

https://qubeshub.org/publications/1305/5

A Tool for Interpreting the Vision and Change
CORE COMPETENCIES

The BioSkills Guide comprises program- and
course-level leaming outcomes that elaborate
what general bidlogy majors should be able to do
by the time they graduate. Building on the
six core competencies of Vision and Change,
the leamning outcomes were developed and
then nationally validated using input from
over 600 colege biology educators from
a range of biology subdisciplines
and institution types.



https://qubeshub.org/publications/1305/5

Process of Science

Communication and Collaboration

Science and Society

Scientific Thinking

1. Explain how scientists use inference and
evidence-based reasoning to generate knowledge and
understanding

2. Describe the iterative nature of science and how new
evidence can lead to the revision of scientific knowledge
and explanations

Question
Formulation

3. Develop questions to investigate based on
observations made by the student or other students

Communication

12. Be able to communicate scientific concepts, data,
and methods effectively using language appropriate to
a targeted audience (e.g., the public, fellow students,
life science experts, and collaborators in other
disciplines)

Problem
Solving

18. Describe examples of real-world problems that are too
complex to be solved by applying life science approaches alone

19. Suggest how collaborators in STEM & non-STEM disciplines
could contribute to solutions of real-world problems

13. Use a variety of modes to communicate science
(e.g., oral, written, visual)

Study Design

4. Engage in study design, such as in the development of
simple controlled experiments, and make predictions

5. Accurately record measurements and observations

Data Interpretation
and Evaluation

6. Analyze data, summarize resulting patterns, and draw
appropriate conclusions

7. Make evidence-based claims/arguments using one’s
own and/or other’s research

Collaboration

14. Work with teammates to establish and periodically
update group plans and expectations (e.g., team
goals, project timeline, rules for group interactions,
individual and collaborative tasks)

15. Elicit, listen to, and incorporate ideas from
teammates with different perspectives and
backgrounds

Ethics

20. Identify ethical concerns & considerations of a given research
study

21. Critique how ethical controversies in life science research
have been and can continue to be addressed by the scientific
community

22. Evaluate and use best practices for responsible research
conduct (e.g., lab safety, record keeping, proper citation of
sources)

Model Application

8. Build and use simplified representations (e.g.,
models/concept maps) to describe a biological system
and its components, explore a problem/concept,
communicate ideas, and make predictions

Collegial Review

16. Evaluate feedback from others and revise work or
behavior appropriately

17. Critique others’ work and ideas constructively and
respectfully

Societal
Influences

23.Describe examples of how scientists’ backgrounds & biases
can influence science and how science is enhanced through
diversity

24. |dentify and describe how systemic factors (e.g.,
socioeconomic, political) can affect how and by whom science is
conducted

Quantitative Reasoning

Numeracy

9. Use simple mathematical calculations, such as
percentages and means

10. Create and interpret simple representations of data
such as graphs, tables, and charts

Quantitative &
Computational Data
Analysis

11. Describe how quantitative reasoning helps us
understand and communicate about the natural world

PROJECT

GELS

Science’s
Impact on
Society

25. Identify how evidence-based reasoning and life science
knowledge is useful in daily life (e.g., purchasing products,
reading claims from popular media, engaging in the solution of
civic issues)

26. Use examples to describe the relevance of science in
everyday experiences of people

27. Relate science content presented in class to current, real
world, local or global issues

28. |dentify and describe the broader societal impacts of
biological research on different stakeholders

29. Describe the roles and responsibilities scientists have in
facilitating public understanding of the process and products of
science




Students’ Scientific Attitude,

Identity, and Literacy

Attitude and 30. Recognize the importance of one’s own openness to
Identity alternative ideas to solve a science problem or answer
research questions

31. Critically assess one’s own contributions to a team’s
scientific work

32. Identify an area of personal interest in the sciences

33. Identify possible roles that one could undertake in
science or science-related careers

34. Evaluate one’s own personal growth in
understanding and ability in science

Scientific Literacy 35. Explain how scientific thinking is used daily to
and Critical resolve personal or societal problems
Thinking

36. Evaluate personal understanding of scientific
information and concepts by explaining scientific
concepts in the student’s own words

37. Find and evaluate credible scientific information from
a variety of sources

38. Evaluate claims in scientific papers and social media
and from non-scientists and scientific experts using
evidence-based reasoning

39. Recognize misuse of scientific information, including
cherry-picking of data, use of anecdotal information,
and/or pseudoscience

Process of
Science

The IGELS
LifeSkills Guide

Project website
https://projectigels.org/

LifeSkills Resources:
https://docs.google.com/spreadsheets/d/1zq4knt1cxEVY
NIHC1txGxetahHov4ETHxw88-26UiKw/edit?usp=sharing
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Gordon Uno, PI
Dayna Defeo
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Sam Donovan
Gabriela Hamerlinck
Elizabeth Harrison
Melanie Lenahan
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Jaclyn Reeves-Pepin

This project is funded
through NSF #2126154

The LifeSkills guide comprises
course-level learning outcomes focused
on the skills we consider as critical for all

students taking an undergraduate
general education life science class.
Building on the six core competencies of
Vision and Change, and inspired by the
original BioSkills guide, these outcomes
were developed by the Project IGELS
team and tested by AP Biology Teachers
and college biology educators from a
range of biology subdisciplines and
institution types.




LifeSkill

Outcome

Process of Science

Scientific . Explain how scientists use inference and
Thinking evidence-based reasoning to generate knowledge
and understanding
. Describe the iterative nature of science and how
ew evidence can lead to the revision of scientific
nowledge and explanations
Question 3. Develop questions to investigate based on
Formulation [ observations made by the student or other students
Study Design | 4. Engage in study design, such as in the
development of simple controlled experiments, and
make predictions
5. Accurately record measurements and observations
Data 6. Analyze data, summarize resulting patterns, and

draw appropriate conclusions

7. Make evidence-based claims/arguments using
one’s own and/or other’s research

8. Build and use simplified representations (e.g.,
models/concept maps) to describe a biological system
and its components, explore a problem/concept,
communicate ideas, and make predictions

Application

Theme

Communication and

Communication

Collaboration

12. Be able to communicate scientific
concepts, data, and methods effectively
using language appropriate to a targeted
audience (e.g., the public, fellow students,
life science experts, and collaborators in
other disciplines)

Science and Society

13. Use a variety of modes to communicate
science (e.g., oral, written, visual)

Quantitative Reasoning

Nurneracy 9. Use simple mathematical calculations, such as

percentages and means

Collaboration

14. Work with teammates to establish and
periodically update group plans and
expectations (e.g., team goals, project
timeline, rules for group interactions,
individual and collaborative tasks)

15. Elicit, listen to, and incorporate ideas
from teammates with different perspectives
and backgrounds

10. Create and interpret simple representations of
data such as graphs, tables, and charts

11. Describe how quantitative reasoning helps us
understand and communicate about the natural
world

Quantitative &
Computational
Data Analysis

Collegial Review

16. Evaluate feedback from others and
revise work or behavior appropriately

17. Critique others’ work and ideas
constructively and respectfully

Problem 18. Describe examples of real-world problems that are too complex to
Solving be solved by applying life science approaches alone
19. Suggest how collaborators in STEM & non-STEM disciplines
could contribute to solutions of real-world problems
Ethics 20. Identify ethical concerns & considerations of a given research
study
21. Critique how ethical controversies in life science research have
been and can continue to be addressed by the scientific community
22. Evaluate and use best practices for responsible research conduct
(e.g., lab safety, record keeping, proper citation of sources)
Societal 23.Describe examples of how scientists’ backgrounds & biases can
Influences | influence science and how science is enhanced through diversity
24. |dentify and describe how systemic factors (e.g., socioeconomic,
political) can affect how and by whom science is conducted
Science’s 25. Identify how evidence-based reasoning and life science
Impact on knowledge is useful in daily life (e.g., purchasing products, reading
Society claims from popular media, engaging in the solution of civic issues)

26. Use examples to describe the relevance of science in everyday
experiences of people

27. Relate science content presented in class to current, real world,
local or global issues

28. Identify and describe the broader societal impacts of biological
research on different stakeholders

29. Describe the roles and responsibilities scientists have in
facilitating public understanding of the process and products of
science




Introduction to the Resources

Case  Computer Clickand YouTube Clickand Podcasts Classroom Class Model Survey/ Reading/  Guide/ Lab
Studies Based Learn Videos Learn

Un-

Activity  Activity = Course Instrument handout/ Manual/  activity classified

Activity/ book  Handbook Materials

Simulation

In preparation for finalizing the LifeSkills Guide
and making a push to map curriculum
resources to the various learning objectives we
are very interested in your input.

bit.ly/LSG_NABT 2024 E

PROJECT
{GELS NSF-DUE #2126154




LifeSkill

Introduction to the Resources

RESOURCES

Learning Outcome

1. Explain how scientists use
inference and evidence-based

Item Type

Case study

Description

PROCESS OF SC

In this problem-based leamning case, students are asked to identify the
information needed to evaluate the choice between two lamp types, and

Time
Length

3 day sess

Instructor

Notes

Key
Words

Life-cycle
analysis;

License

Link to resource

.nsta.org/ncss-case-study/green-light-cfl

tog knowledge and then use a published life-cycle analysis to find and evaluate that life-cycle
understanding information. To conclude, they make a decision and argue for it using assessment
quantitative evidence and reasoning. The case was developed for an ; LCA;
intermediate-level course designed to help environmental studies compact
students understand the role of scientific information and scientific fluorescent
thinking in resolving complex environmental problems. lamp; CFL;
incandesce
nt lamp;
greenhouse
gases;
energy;
mercury;
quantitative
skills
Click and Learn Interactive module allows students and educators to document, add add add add hitps://www.biointeractive.org/classroom-resources/how-
annotate, and reflect upon scientific research processes. Has s
accompanying “Educator Materials” document that provides additional
tips and an ple of how to engage students with this Click & Leamn
Click and Learn This Click & Learn shows how paleoanthropologists, scientists who add add add add https://www.biointeractive.org/classroom-resources/using
study human evolution, use the scientific process to make inferences ocess-study-human-evolution
about prehistoric events. The accompanying “Worksheet” guides
students' exploration of the Click & Learn. The “Resource Google
Folder” link directs to a Google Drive folder of resource documents in
the Google Docs format.
You Tube Video Series of videos covering the Process of Science add add add add https://qubeshub.org/publications/4319/1
Computer based activity | The mystery box puzzle presents students with a relatively straight 50 mins  |add add add
forward logic problem. The assignment includes teaching notes and
suggestions and can be done in 50 min
2. Describe the iterative nature of Click and Learn Flowchart representing the process of scientific inquiry, through which ~ |add add add add https://undsci.berkeley.edu/science-flowchart/

science and how new evidence can

we build reliable knowledge of the natural world. Mouse pointer can be

PROJECT
{GELS

NSF-DUE #2126154




LifeSkill Qutcome Theme

RESOURCES

item Type Description Time Instructo Key License Link to resource
Length Notes Words
PROCESS OF SC

1. Explain how scientists use Case study In this problem-based leamning case, students are asked to identify the |3 day sess{ https://www.nsta.org Life-cycle https:/ .nsta.org/ncss-case-study/green-light-cfl
inference and evidence-based information needed to evaluate the choice between two lamp types, and analysis;

LifeSk Il Learning Outcome

tog knowledge and then use a published life-cycle analysis to find and evaluate that life-cycle
understanding information. To conclude, they make a decision and argue for it using assessment
quantitative evidence and reasoning. The case was developed for an ; LCA;
intermediate-level course designed to help environmental studies compact
students understand the role of scientific information and scientific fluorescent
thinking in resolving complex environmental problems. lamp; CFL;
incandesce
nt lamp;
greenhouse
gases;
energy;
mercury;
quantitative
skills
Click and Learn Interactive module allows students and educators to document, add add add add hitps://www.biointeractive.org/classroom-resources/how-
annotate, and reflect upon scientific research processes. Has s

accompanying “Educator Materials” document that provides additional

tips and an ple of how to engage students with this Click & Leamn
Click and Learn This Click & Learn shows how paleoanthropologists, scientists who add add add add https://www.biointeractive.org/classroom-resources/using
study human evolution, use the scientific process to make inferences ocess-study-human-evolution

about prehistoric events. The accompanying “Worksheet” guides
students' exploration of the Click & Learn. The “Resource Google
Folder” link directs to a Google Drive folder of resource documents in

the Google Docs format.
You Tube Video Series of videos covering the Process of Science add add add add https://qubeshub.org/publications/4319/1
Computer based activity | The mystery box puzzle presents students with a relatively straight 50 mins  |add add add

forward logic problem. The assignment includes teaching notes and
suggestions and can be done in 50 min

2. Describe the iterative nature of Click and Learn Flowchart representing the process of scientific inquiry, through which ~ |add add add add https://undsci.berkeley.edu/science-flowchart/
science and how new evidence can we build reliable knowledge of the natural world. Mouse pointer can be

PROJECT
{GELS NSF-DUE #2126154




We have also begun to collect resources in the IGELS group on QUBES

| IGELS Project

About+  Join the Group  Workshops and Presentations v LifeSkills Guide

LN

Danielle C. Spitzer*
Version: 1.0

W development, Xen...

You can view a summary of the LifeSkills Guide here.

Process of Science bit.ly/IGELS_LifeSkills

A M

BoOX

Simulating Cortical Rotation, Axis Mystery box puzzle for model based
Induction, and Experimental... reasoning

Sam S Donovan, Pravin Muthu
Version: 1.0

©12K& 176 ¥ 0 = 0 8 05.2023 W Model Based Rea... @ 1.1K & 506 ¥ 0 # 1 £ 10.2021

A virtual laboratory on cell division

using a publicly-available image...

Eric A Shelden*, Erika G Offerdahl, Graham T Johnson
Version: 1.0

W image analysis, mi... © 12.2K& 1.1K ¥ 0 2 (8 08.2021



http://bit.ly/IGELS_LifeSkills

Would you like to recommend a resource?

R e
\/ QUBES ALIEN MUMMIES N MEXICO FREE FACEBOOK? THINKAGAIN foasuzs et o o srence
. : Resources Community Services T About News & Activities Help Q

a /TB\OQUEST Project
Resources / Teaching Materials / Fake News Activity / Description

Browse Resources Why OER? Submit a Resource Softw

Fake News Activity

Author(s): Davida Smyth

35 total view(s), 8 download(s)
0 comment(s) (Post a comment)

Texas A&M San Antonio

HIV TRANSMITTED VIA EVE CONTACT
ettt e pesidastadir) -5 A AR ottt iUl e

Summary: Contents:

& Collect This activity has been used in majors and non-majors courses. In microbiology-themed courses, students research a microbe and Example of Padlet.p
generate an ePortfolio project as part of the course activities (https://journals.asm.org/doi/10.1128/jmbe.00055-22). By...

= Example of student ...

ore L. Fake News - Instruct...
Share: n u m Licensed under CC Attribution-ShareAlike 4.0 International according to these terms view all files
m @ Version 1.0 - published on 26 May 2025 doi:10.25334/V6HT-Q858 - cite this
Brought to you by Keywords

IGELS Project reading comprehension  critical thinking  scientific literacy ~ team work  Evidence

PR@J ECT Alignments

§ G E |.S Resource Type  Audience Level  Inclusive Pedagogy for Life Science Education




Would you like to recommend or contribute a resource?

L Recommend a LifeSkills Guide Resources
- May 2025

Thank you for taking the time to share a resource with us. This form will collect some basic
information and allow us to get back in touch with you to fully integrate your
recommendation.

For your reference, this link takes you to a handout about the LifeSkills Guide.

Link: https://bit.ly/4mD0O8UL

Cis
D).



Gordon Uno

Contact us! Quno@ou.edu

Melanie Lenahan

CONTACT _
melanie.lenahan@raritanval.edu
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