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What is the potential of introductory 
geoscience courses? 

What we know:

They enroll a LOT of students from 
across the university

They are an important pathway for 
recruiting students into the 
geosciences

They are likely the only geoscience 
class that many students will take

Reach, university 
service, $$

Department 
stability, growth, $$

Earth literacy, 
long-term impact



What is the potential of introductory 
geoscience courses?

What if every student…: 

…gained skills and confidence in analyzing and interpreting Earth 
data?

…felt curious and that they could contribute their own ideas?

…recognized the relevance of their skills and knowledge to their 
everyday lives?

…made use of and shared their skills, curiosity, and knowledge in 
their workplace and career?
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Collectively, introductory 
geoscience courses have the 

potential to develop students who 
are ready to change the world!



What is the potential of YOUR 
introductory geoscience courses?

Waterfall question: Directions

1. We will put a question up. 

2. We’ll give you a minute or two 
to type your answer in the chat, 
but DON’T HIT RETURN.

3. Once enough time has passed, 
we’ll tell you to hit return, and 
we will all read through and 
summarize the responses. 

Think big, long-term, blue sky:

What is the potential for 
YOUR introductory 
geoscience course?
You might already be on your way 
to achieving it, you might not.

What do you envision?



What gets in the way
Inertia: Think about who is involved in 
teaching your largest, most popular 
introductory course over a year. 
Instructors, adjuncts, teaching 
assistants, learning assistants, 
instructional techs…. 

In the chat, enter how many people 
total are involved.

“The system”: Raise your hand if you 
feel hamstrung by…
• Tradition

• Classroom size and/or layout

• “Lecture” vs “lab” and all that means

• Articulation agreements (IYKYK)

• Even more things
Derek Bruff CC BY-NC 2.0
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These challenges are real. 
And transformation is still possible!

Overcoming inertia takes deliberate, 
concerted effort that involves all 
stakeholders.

Working within ”the system” might 
involve creative solutions.

Transformation can be, in fact, 
transformative, for both instructors 
and students.

There is help to make it happen.

Guiding principles 
and the TIDeS effort

Individual experience

Some research

Opportunities for you



Guiding principles for transformation

● Students will engage in scientific investigation and engineering design
to deepen their understanding of core ideas.

● Instructors and the curricular materials they use will cultivate a 
learning environment where all students have equal access to 
learning and feel valued and supported in their learning.

● Students will engage in addressing questions and solving problems
that are relevant to their lives.

● Students will engage in authentic and meaningful scenarios that make 
use of real data and models and reflect the actual practice of science 
and engineering.



Teaching with 
Investigation and Design 
in Science (TIDeS)

Support teams of instructors in developing 

and implementing curricular materials that 

meet the guiding principles as established 

in a rubric

Assess the impact on instructors and 

students

Disseminate and support implementation 

by others



How are these curricular materials different?

More of… Less of…

Students doing stuff Instructors talking about stuff

A focus on building skills in investigation A focus on building content knowledge

Fewer topics in greater depth Touching on lots of topics

Students seeing themselves as scientists Science being done only by other people

They have all been used by instructors in a wide range of institutional settings, 
and they share their experiences of implementation, including overcoming 
some of the challenges.



Two courses:

https://serc.carleton.edu/tides/teaching-materials/index.html


TIDeS Earth science course implementations 

Institution type Weekly course schedule
Number of 
students

MS-granting public university (regional 
comprehensive)

Three 55-min sessions OR two 85-min 
sessions

75-120

Two-year college Two 180-min sessions 10-30

Two-year college Two 80-min sessions + one 3-hour lab 24

PhD-granting high research public 
university

Two 75-minute sessions + one 2-hour lab 30

PhD-granting very high research 
public university*

Two 75-minute sessions 115

PhD-granting public regional 
comprehensive university*

Three 50-minute sessions 45

* Non-author implementer



Implementation at Boise State University

• GEOS 104 is open to all students, but attracts a lot of elementary 
education and special education majors (enrolls ~30 students)

• “Lecture” meets twice per week for 75 minutes, “lab” meets once per 
week for 2 hours

• In reality, lecture and lab are integrated– similar activities, just lab 
lasts longer and students turn in assignments for grading

• 1 graduate teaching assistant is assigned



TIDeS Earth science course 

• Driven by relevant questions

• Focus on the process of 

science

• Data-based investigations in 

geology, meteorology, 

oceanography, space science

• TILT (Transparency in 

Learning and Teaching) model 

and template

• Scientist spotlights



TIDeS approach: Relevance Make observations about a place of 
interest using Google Earth

Investigate plate motions (directions 
and rates) at your current location

Identify objects you deem necessary, and 
determine the key geological resources 
within those objects

Prepare your campus for localized 
severe weather

Design a flood-resilient housing 
development

Create a scientist spotlight for 
yourself, a NASA scientist



Students reflect on the practices they are using….

• …in individual activities

• …through an an ”exit ticket" at the end of each unit

TIDeS approach: Process of science

Figure from Nyman & St. Clair (2016)

Step Description of what you did Which SEP does 

this step use?

1 Asked questions: Where will the 

oceans and continents be in the 

future? Are we headed toward 

another supercontinent?

Asking questions 

and defining 

problems

2

3



Students investigate using 
online databases

TIDeS approach: Using real data 



TIDeS approach: TILT “The Transparency in Learning and 
Teaching project aims to advance 
equitable teaching and learning 
practices that reduce systemic inequities 
in higher education”

https://www.tilthighered.com/

Each activity or assignment 
includes:
● Purpose
● Knowledge and skills
● Task
● Criteria for evaluation

https://www.tilthighered.com/


TIDeS approach: Scientist spotlights

“His story further substantiates the 
argument that science is intrinsically 
based on cooperation.”

“All science is very ongoing and active no 
matter the field.”

“They were really cool to see and read 
what a scientist really does.”

“Anyone, regardless of background can 
make… important contributions to 
science… diverse experiences improve 
scientific understanding.”

“[Scientists] are just average people that 
come from all different backgrounds, and 
honestly how important that can be.”



TIDeS approach: Multiple means of engagement

Discussion
Think–
pair–share

Jigsaw or 
gallery walk Worksheet

Demo or 
model

Exit ticket, 
reflection Homework

Group, Class X X X X X

Group, Class X X X X X

Group, Class X X X

Group, Class X X X X X X

Group, Class X X X X X X

Group, Class X X X X X



TIDeS approach: Scaffolded activities

Presentations
Observations, 
interpretations

Graphing and 
calculations Analyzing data

Working with 
spreadsheets

Activity report-
out

X

Informal X X X

Informal or 
formal 

X X

Informal or 
formal

X X X X

Activity report-
out

X X X X

Informal and 
formal

X X



TIDeS approach: How does change happen?

• Commit to it

• The work will take significant time and 

effort—be ready to support and facilitate

• Working with a group of instructors is 

helpful for sharing ideas and 

experiences, but you can make change 

with only one committed person too!

• May need to work around institutional 

constraints—be flexible and creative; 

talk to and learn from others

• Be inspired by the guiding principles 

and existing curriculum and support 

adaptations that make sense in your 

context



Cultivating a learning environment where all 
students have equal access to learning and feel 

valued and supported in their learning
Not just one thing will create this environment. 

● Allow for and celebrate students and scientists as whole people
● Allow time for real learning to take place, sometimes through failure
● Be transparent and explicit about what you are doing and why
● Allow everyone to have a voice through discourse

A few thoughts about:



Documenting the change

Teaching beliefs Teaching practices
Student 

beliefs

Student 

practices

Survey Interview

Syllabus 

analysis Observations
Pre-/post-

surveys Observations

Prior to materials 

development
x x x x x x

During first 

implementation
x x x x

After first 

implementation
x

During second 

implementation
x x x x

After final revision of 

materials
x x

Likert-scale 

responses, 

more 

reformed to 

more 

traditional

Open-ended, 

coded into 

five 

categories

Rubric  for 

learner-

focused, 

transitional

, content-

focused

COPUS, coded to 

student behaviors

SDI coded to 

frequencies

Likert-scale 

responses of 

agreement, 

Confidence scale

COPUS, coded to 

student behaviors

SDI coded to 

frequencies



What is the impact? 

Data from observations:

Students and instructors engage 
in more productive discourse—
and more students participate 
more regularly



What is the impact? 

Data from pre-/post-
student surveys:

Students gain 
confidence in their 
skills and voicing their 
ideas in class



What is the impact? 

Open response data from pre-
/post- student surveys:

Students envision using their 
skills to educate others and in 
their careers…

…rather than just to understand 
content better

0%

5%

10%

15%

20%

To educate
others

In career To solve
problems

To make
better

decisions

To help
others

To
understand

content

To make
the world a
better place

In further
schooling

Without TIDeS With TIDeS



Was the potential unlocked? 

• Pre-service teachers appreciate using Science and Engineering Practices 

language while learning science; they feel respected and valued

• Other students don't notice SEP language or aren't bothered by it (and they 

may appreciate it if they decide to become teachers!)

• Surprised by the impact of the scientist spotlights—I now use these in other 

classes

• Emphasis on exploration and practice helps students be comfortable sharing 

their ideas—focus is on thinking and the scientific process, not an answer

• Learning is loud. Start as you mean to go on.



Want to transform your 
introductory course? 

TIDeS is partnering with NAGT’s Traveling Workshops Program to 
offer workshops to facilitate transformation

The TWP brings facilitators to you for an in-person, two-day 
workshop

The regular fee is $5000 plus leader travel; the fee for this theme is 
$2000 for the 2025-26 academic year – there are THREE spots left!

• University of South Carolina, December 2024

• Rutgers University–Newark, January 2026

• ?

• ?

• ?



Want to transform your 
introductory course? 

Check out the 
materials and 

instructor stories

Learn more about 
the TWP and 

request a workshop

Read data reports 
and look for 

research

Get in touch:
Anne.Egger@cwu.edu

mailto:Anne.Egger@cwu.edu
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