
    Introduction 
As it it currently structured, the Advanced Lab course at Lewis University is the only 
required laboratory experience beyond the General Physics labs, and it fulfills the 
Advanced Writing Requirement in the Physics major.  Therefore, a number of 
important concepts must be highlighted in this course, including: 
•  Experimental methods and laboratory techniques 

•  Statistical methods and data analysis techniques  

•  Scientific communication (written and oral) 

Students must carry out three “short” experiments (Modern Physics experiments) 
and complete a major project from proposal through dissemination of results in a 
journal-style article, an oral presentation, and a poster presentation. 
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    Abstract  
In the Advanced Lab course at Lewis University, students have various opportunities 
to hone their scientific communication skills.  In this lab, students are required to 
complete a "Major Project." During the course of this project, students perform a 
literature search, write a project proposal, give project updates, and disseminate their 
findings in a journal article, an oral presentation, and a poster presentation.  Students 
also participate in the journal submission and peer review process, this past year by 
through the Journal of the Advanced Undergraduate Physics Laboratory 
Investigation (JAUPLI).  Moreover, they are required to attend and critique several 
scientific talks throughout the semester and write critiques of the presentations.   A 
description of these and other opportunities for students to develop communication 
skills necessary in science will be given, and ideas for developing these skills earlier 
in the physics curriculum will be discussed. 
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General Physics Labs 
•  Required for all students 
•  Regular lab reports 
•  One oral presentation 
•  One formal report Research Methods 

Seminar 
•  Taken by 5/8 of 2012 

Adv. Lab students in 
Spring 2011 trial run 

•  Literature searches and 
lit review on a topic  

•  Ethics (case study) 
•  Scientific Writing 
•  Oral and poster 

presentations of lit 
search topic 

Optics and/or 
Electronics 
•  4/8 of the Adv. 

Lab 2012 class 
had one or the 
other 

•  2 of these had 
both 

•  Emphasis on 
concepts and lab 
techniques 

Advanced Experimental Physics Lab 
Written Communication 
•  Paper on classic experiment or apparatus 
•  Ethics case study 
•  Four 1-2 page evaluations of talks 
    attended outside class  
•  Formal proposal for major project 
•  Abstract submission for oral presentation 
    of “major project” 
•  Three “notebook reports” 
•  “Short experiment” journal article submitted  
    to JAUPLI 
•  “Major Project” journal article, poster, slides  
    for oral presentation   

Oral Communication 
•  Presentation of “major project” at ACCA  
    Student Symposium or Lewis Celebration 
    of Scholarship 

•  And practice talks before the real thing 
•  Project updates 
•  Peer of reviews journal articles, presentation 
    slides, and poster 
•  Oral defense of poster to professor, peers, 
    and invited guests (i.e. other professors) 
 
 

General Chem. 
Lab 
•  All students had at 

least 1 semester, 
most had 2 

•  Regular lab reports 
•  Oral presentations 

in Scholars section 

Adv. Chem. 
Labs 
•  2 students 

were Chem or 
Chem/Phys 
double majors 

Undergrad  
Research 
•  Physics and/or 

Chem projects 
•  4/8 students 

involved 
•  Project reports, 

presentations, 
journal articles 

    Strategies 
•  Lecture time is devoted to scientific communication 

Ø  Giving dos and don’ts and having the students analyze particularly good and 
bad examples are useful.   

•  Practice makes perfect (or at least much better) 

Ø  The students write continuously: short papers, critiques of outside speakers, 
notebook reports, drafts of papers/posters/slides, abstracts, and the final 
products. And they have frequent opportunities to speak formally and 
informally: peer reviews, project updates, practice talks, and a formal 
presentation at an undergraduate symposium.  

•  Review and  revision is critical 

Ø  Students seem to be more conscientious when they know someone will be 
reviewing their work, especially someone outside their class in the case of 
JAUPLI 

Ø  Students can improve their own writing and speaking by identifying what 
others are doing well and by identifying other’s mistakes or poor execution  

•  Students receive one-on-one feedback from instructor 

Ø  Students meet with the instructor individually several times to get feedback on 
how to improve or strengthen their writing. 

 

 

    Improvements 

The Physics program is undergoing a curriculum revision in which 
additional labs will be required and communication skills will be 
introduced earlier and reinforced throughout. Advanced Lab will most 
likely morph into a Capstone Project and Seminar where students 
should show some mastery of scientific communication skills. 

Ø  Anecdotal evidence indicates that students who took the Research Methods 
Seminar were better prepared for the types of communication required in 
Advanced Lab. This will become a requirement in the new curriculum. 

Ø  A plan for assessing communication throughout the curriculum is needed. 

 


