
Designing collaboration into courses  
 
Table 2. Laboratory course design: collaboration as part of scientific practice and for student learning 
Building collaboration into 
course design 

Relationship to research practices Relationship to the student experience 

Low-stakes collaborative   
work (lab meetings) 

Emphasis on communication of 
discoveries, not grades or rewards 

The goal is learning a technique, including 
common mistakes associated with it. 

Allow for, and normalize, 
group struggle 

Appreciation of space and time for errors, 
and confirmation from authority/trusted 
source 

Efficiency is not a student goal at this level; 
students need to build practice before 
efficiency. 

Interaction with science 
communities on campus 

If there is confidence in the experience of a 
collaborator, then collaboration is helpful. 

Understanding experience of others leads to 
greater trust in their contributions 

Interaction with science 
communities off campus 

Collaboration in and between "real-world" 
science labs is seen as an essential 
process and as a skill. 

Framing the universality of troubleshooting in 
science with student technique 
struggles/troubleshooting 

Examples for how collaboration can be progressively redesigned into CURE courses 
Introducing 
collaboration 

A formal, summative lab meeting with a peer audience and/or review. Students have an opportunity 
to learn from peers as well as instructors. 

Improved 
implementation 

Eliminate the graded or performative component from this meeting, in order to lower the stakes for 
the students. Students can focus on experimental thinking in an environment where scientific, 
productive failures do not bring a loss of points.  

Even better 
implementation 

Regular lab meetings where students discuss their “findings”, including mistakes or strategies. For 
each applied lab technique, students learn from their own experience and that of their peers, which 
can normalize the shared struggle toward mastery. Student learning is explicitly tied to using peers 
as valuable and irreplaceable resources.  

 
Designing repetition into courses  
 
Table 1. Laboratory course design: repetition as part of scientific practice and for student learning 
Building repetition into 
course design. 

Relationship to research practices Relationship to the student experience 

Student-led, iterative 
record-keeping 

Meticulous record-keeping enables confidence 
in accuracy of results and basis from which to 
modify protocols 

To understand the purpose of keeping a 
notebook as a record of an ongoing 
process that will need revisiting 

Choice to repeat 
experiments 

Error and anomaly are normal; we reinforce this 
by including space for incremental variation 

Individualized repetition builds confidence 
in skills before being able to trust results 

Intentional iteration 
between Lectures and 
Labs 

Technical mastery of lab skills can be achieved 
without understanding, and repetition helps to 
practice these working skills. 

Students see value in lab skills relevant to 
careers in research, even if those skills do 
not require conceptual knowledge. 

Concept reviews and 
re-reviews 

Discoveries drive revisiting and revising existing 
frameworks; cohesive understanding is 
constructed and organized through recall. 

Provide guidance to review and enhance 
their conceptual frameworks as they 
develop their understandings 

Orientation to multiple 
lab spaces and norms 

Confident use of a general lab space is gained 
through repeated use of multiple examples of 
different labs 

Students need orientation to expectations, 
components, and norms of any lab, plus 
unique rules for specific lab space 

Examples for how repetition can be progressively redesigned into CURE courses 
Introducing 
repetition 

Students first learn the steps of polymerase chain reaction, then later run an experiment for credit. 
Repeating conceptual material helps students learn. 

Improved 
implementation 

Students are given a chance to run the experimental PCR once and are asked to identify problems 
and solutions before doing the “real thing”. Student learning is scaffolded to take on the rich array of 
laboratory tasks from basic time management all the way up to complex scientific design. 

Even better 
implementation 

Repeated chances to try the same technique, without extensive modifications for the same 
experiment. For each iteration of the technique, students build confidence in their technical 
knowledge and their final results. A deeper practical understanding of the methods allows students 
to pursue their own innovation. 

 


