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Developing your practice
In addition to the curricular materials, the TIDeS project developed a set of resources support you in developing strategies that promote learning for all students 
in an equitable environment. The strategies are grounded in evidence from the research on teaching and learning. 

Getting everyone 
involved

Introductory courses often involve more than one instructor, and 
transforming them effectively requires input and engagement 
from everyone involved in the course, including:

• Lead instructors
• Adjunct faculty
• Teaching assistants
• Lab coordinators
• Partners at nearby institutions

TIDeS partnered with NAGT’s Traveling Workshop Program to 
develop a two-day workshop to support departments in 
transforming their introductory courses.

Over two days, your group will:
• Develop a common vision for your introductory course(s) 

that reflects your departmental goals and the nature of your 
students;

• Reflect on your use of equity-focused teaching 
strategies and determine where you can incorporate them;

• Learn about strategies for incorporating more productive 
discussions and activities that build students' identities 
as scientists;

• Work together to develop an action plan for transforming 
your introductory course to achieve your vision.

Learn more about the 
TWP and request a 

workshop

I have never participated in 
this kind of collective training. 
It is meaningful to the work 
that needs to happen (course 
redesign), and it facilitates 
building the team within the 
department.

–Workshop participant

Introductory courses 
are really important
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Impact on students

Guiding principles for transformation
Students will engage in scientific investigation and 
engineering design to deepen their understanding of core ideas.

Faculty and the curricular materials they use will cultivate an 
equitable 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 use real data and models and reflect the actual practice of 
science and engineering.

Introductory science courses at the undergraduate level serve as entry points into a wide 
range of science, technology, engineering, and math (STEM) majors, build science literacy 
through general education, and are likely the only science course that an elementary or 
middle-school teacher will have in a discipline. In all of these roles, introductory courses 
have the potential to be profound experiences that impact how students perceive science 
not only during the course but as they continue through college and into their careers. 

Abundant evidence demonstrates that teaching strategies that actively engage students in 
disciplinary learning, leverage students’ diverse identities, interests, and goals, and 
acknowledge the social and cultural context of learning produce better outcomes for a 
greater proportion of students than those that focus on delivery of a certain amount of 
content. Effective transformation of introductory courses requires attention to not only 
teaching practices, however, but the curricular materials, classroom norms, and 
expectations for students.

This is what the TIDeS project set out to achieve, 
using an iterative, rubric-based design process 
to develop and test new curricular materials and 
professional learning for instructors.

The reciprocal determinism model, modified from 
Bandura (1986), is a theoretical framework that 
describes the reciprocal interactions and 
influences of personal, environmental, and 
behavioral factors.

The TIDeS project modified environmental factors 
and explored the impact of those changes on 
students’ science identity and their participation.

Substantial time actively engaged in authentic 
disciplinary work. Course units are motivated by 
questions of interest and relevance. Students engage with 
relevant phenomena, explore authentic data and models, 
and communicate results. 

Focus on building science skills: Students design 
investigations, analyze and interpreting data, and reflect 
on the practices they have used and how their skills have 
developed.

Small group and whole-class discussions: Prompts for 
discussion with guidance for instructors facilitate sharing 
of ideas and building understanding collectively, 
recognizing the value of multiple perspectives.

Representation of diverse scientists: Repeated 
activities make use of scientist spotlights to highlight the 
diversity of scientists and prompt students to develop their 
own identity as a scientist in a way that integrates with 
their other identities.

Characteristics that promote an 
equitable learning environment
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Belief Statement 
Hypothesized 
pre-to-post 
shift  

Net change in 
hypothesized direction 

TIDeS – 
non-TIDeS 

Without 
TIDeS 

(n=555) 
With TIDeS 

(n=215) 

I do not feel comfortable voicing my 
own ideas in science class. 

disagreement 3.2% 19.1% 15.9% 

When I am asked to explain data, I 
don’t really know how to start. 

disagreement 13.9% 28.4% 14.5% 

Science and engineering can address 
questions and problems in my 
everyday life outside of classes. 

agreement -0.5% 7.4% 7.9% 

I can use my skills to figure out how to 
investigate a scientific question even if 
I don’t know that much about the 
details. 

agreement 3.4% 9.8% 6.4% 

Similar approaches to conducting 
investigations are used in all science 
disciplines (biology, chemistry, Earth 
science, physics). 

agreement -0.9% 3.7% 4.6% 

Everyone can contribute useful ideas 
in a scientific investigation or 
engineering design process. 

agreement -3.4% 0.0% 3.4% 

Students were presented with a set of 20 statements based on performance 
expectations from the Next Generation Science Standards designed to assess 
their confidence in their science skills. We grouped these by science and 
engineering practice. Although all students’ confidence increased, those in 
courses where the TIDeS materials were used increased significantly more.

Results from the Beliefs in Investigation and Design Survey (BIDS), a matched pre-/post-instruction survey we designed to assess changes in students’ self-efficacy, interest, and beliefs in 
their own abilities.

Students were presented with a set of 13 statements to assess their 
beliefs in their own science abilities. We saw significant differences in six 
of these statements in courses where the TIDeS materials were used.
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Read more about the TIDeS impact on students

Responses to the open-ended, post-instruction survey question, 
“How do you envision using the skills you learned or practiced in 
this course to address questions and solve problems that are 
relevant to you, your family, or your community?” were more 
focused on education and career for TIDeS students.

Teams of faculty developed, implemented, revised, and published two full courses of materials that are freely available, along with the stories of how and why they made changes to their 
course within their institutional context.


