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Luther Physics curriculum– Typical student sequence 

Encouraging students to develop good 
communicate skills 

PEER REVIEW AND MULTIPLE DRAFTS 

DEVELOPING LAB REPORTS FROM THE INSIDE OUT 

During the 2011-2012 school year , I had the opportunity to teach the Laboratory sections for 
both Modern I and Modern II. Over the course of the year, two approaches 

-- incremental development and peer review of lab reports–  
were used as tools to help students improve their communication skills. 

Writing instruction in Modern Physics labs 
Two approaches 

Incremental development of lab reports  

Peer review and required revision 

Instruction in written communication skills is a key part of the Luther College general education curriculum.  
• Every Luther student  completes the first-year “Paideia” program, which provides students with 

instruction in writing and textual research. 
• Writing instruction is provided to every student within their major(s).   
 
• Every Luther student completes a senior project, demonstrating their development during college as a 

writer. 

How the Luther Physics department 
provides writing instruction: 

• Writing instruction and development 
is integrated throughout the major. 

• We hope to see development of 
physics students’ writing skills 
through practice and feedback. 

QUESTIONS TO CONSIDER: 
• How can we most effectively guide physics students to become better writers, and specifically better 

scientific writers? 
• Can guided writing instruction also help students’ understanding of physics?  
• What can we learn from our colleagues in the humanities about the development of writing skills? 
• How explicitly should we teach our students about scientific writing and poster development? 
• What can we learn from numerical assessment of student writing and posters? 

Modern Physics Lab report 
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Experimental methods 
 
Results 
 
Interpretation 
 
Conclusions 
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Lab  report 4 

Lab  report 3 
Lab  report 2 

Example page from 
a  peer review 

handout 

The peer-review form was adopted from 
one shared with me by a colleague in the  
Luther College Philosophy department,  
Prof. Holly Moore. 

• Each student completes a first draft 
or “manuscript” of every lab report. 

• The students exchange manuscripts 
and fill out a peer review worksheet 
for each exchange. 

• Students are graded on the quality of 
their manuscript and their final draft, 
as well as on the completeness and 
accuracy of their peer review. 

During Modern Physics II, the students 
were also asked to make a second 
attempt on a lab experiment already 
completed that semester. This allowed 
the students approach the experiment 
with a better perspective of what they 
were doing and why. In addition, for 
the final report they met with me (the 
instructor) one-on-one for real-time 
feedback on their manuscript. 
Effectively, the Modern II final paper 
was revised 3 times before its final 
submission. 

How well do these approaches work? 

• Due to the importance of good communication skills, writing instruction is built into the Luther College general education and physics major curricula. 
• The sophomore-level Modern Physics lab courses have been developed to help students develop communication skills via two approaches: 

o Incremental development of lab reports 
o Peer review and multiple drafts 

•  Qualitative impressions by students and faculty indicate that these approaches are beneficial, especially peer review and instructor written feedback. 
•  In the preliminary quantitative analysis, students show improvement in all of the assessment categories over the course of the year, but  

o The most improvement occurred in students’ abilities to analyze their data properly and to organize their work coherently. 
o The least improvement occurred in students’ abilities to clearly articulate why they were performing a particular experiment, to assess the limitations 

of their own data, or to show original thought. 

Student reactions to the writing instruction 
(from course evaluations) 

Scoring the student work using the  
Physics Dept Assessment Rubric 

EXAMPLES FROM LAB REPORTS AND POSTERS 

QUALITATIVE COMMENTS ABOUT WRITING INSTRUCTION 
My reactions on student progress 

throughout the year 
• Overall I was pleased with the students’ improvement in their 

writing skills throughout the year. 
• Different students improved at different rates.  

o Some students’ work was always at good quality, and 
slowly increased in quality through the year. 

o Some students did not make significant progress until the 
very end of the year. 

• I was especially impressed with the quality of the final lab 
reports and the final posters. 
o The students clearly improved in their ability to clearly 

articulate and organize their ideas. 
o The students also became more consistent with using 

proper  scientific notation, labels, and units. 

QUANTIATIVE ANALYSIS OF STUDENT WORK 

From Lab report 6 

From Lab report 10 

A dry description of 
measurements with no clear 
organization or 
demonstration of an 
understanding of the key 
variables. 

A clear description of the 
most important observations 
occurs first. 

Detailed information about 
how peak locations were 
determined is given.  This 
student shows originality in 
his analysis methodology. 

Poster rough draft Poster final draft 
Use of labels, arrows, and 
varied font size makes the 
final poster easy to read 
and easy to understand. 

The storyline is clear and 
the key physical 
interpretations are 
represented using 
schematic diagrams. 

The most important 
results and their meaning 
are clearly seen. 

Many key ideas 
are presented in 
the rough draft, 

but the most 
important results 
do not stand out. 

The poster lacks a 
clear storyline. 

Graphs and 
figures are hard to 

decipher because 
of lack of labels. 

Categories where students made the most progress Categories where students made the least progress 

Over the course of the year, the rubric scores tended to increase. 
 Trends for particular categories of interest are shown below. 

 Pre-emergent 

 Emerging 

 Developing 

 Mastering 

“Improving a lab and 
presenting a poster on it 
was really fun and I learned 
a lot about presenting to 
non-scientists and about 
interpreting data.” 

“[M]y writing and data analysis 
skills have definitely improved 
(or at least I perceive them to 
be improving) due to this 
course.” 

“The instructor dedicated a lot of 
time toward helping the students 
improve at lab report writing. She 
took a large amount of time grading 
the lab reports which included lots of 
helpful feedback and the feedback 
paid off.” 

The students felt that the process 
of revision was helpful for them, 
because they could improve their 
work by incorporating the 
feedback they received. 

The students liked in-class peer-review 
sessions better than doing peer-review 
on their own. The in-class sessions were 
beneficial, they explained, because of the 
introductory and clarifying remarks 
provided by the instructor to help guide 
the review process. 

“All of the feedback and revision was very 
helpful to my growth as a writer...  Redoing the 
lab was probably the best part of the semester 
for me because I was able to really get a great 
understanding of the concepts at work in the 
experiment.” 

Students Courses Key Assignments 
First years Classical Physics I & II Lab reports and end-of year poster  

Sophomores Modern Physics I&I I Lab reports and end-of year poster 

Juniors Advanced Lab I& II 
Various upper-division courses 

Advanced Lab project reports and 
end-of year poster 

Seniors Various upper-division courses 
Senior Project 

Senior project research paper and 
oral presentation 

Categories assessed via the Physics Dept Assessment Rubric 
1. Problem: Identifies from literature research, data, or observations the problem to address. 
2. Main Idea: Develops an approach to address the problem and recognizes the significance of the problem. 
3. Background: Identifies and demonstrates an understanding of the key ideas presented in the literature that address the 

problem. 
4. Supporting Data/Evidence: Presents appropriate data/observations/calculations to address the problem. 
5. Analysis: Thoroughly analyzes the data presented through statistical analysis, error analysis, or other pertinent methods. 
6. Assessment: Evaluates the data and its analysis for appropriateness and completeness. 
7. Originality: Demonstrates independent thought and attempts to tackle the problem in new ways. 
8. Reasoning: Employs logic to construct a cogent analysis of the data presented.  
 9. Organization: Strategically organizes the work. 
10. Demonstration of physics knowledge and its application: Uses an appropriate level of physics concepts and applies this 

knowledge to the problem. 
11. Conclusions: Makes appropriate and specific conclusions about the problem, as well as identifies strengths and weaknesses of 

the analysis, its implications, and consequences. 

Organizational 
ability dips when 
the students switch 
from written 
communication (lab 
report) to visual 
communication 
(poster). 

Assessment levels: 
• Pre-emergent (0 or 1): Lacking evidence for the trait 
• Emerging (2 or 3):  Demonstrates the trait but in a simplistic way 
• Developing (4 or 5):  Demonstrates the trait with some nuance, but 

 inconsistently 
• Mastering (6 or 7):  Demonstrates the trait skillfully, in a 

 sophisticated way 

 Pre-emergent 

 Emerging 

 Developing 

 Mastering 

 Pre-emergent 

 Emerging 

 Developing 

 Mastering 

Average assessment scores, per category, for the entire year 

Averages scores for 
Modern Physics 
students show an 
Emerging level of 
development 

Students do best at 
Data reporting (4),  
Data analysis (5), and 
Overall organization (9). 
 
Students are weak in  
Assessing their data (6) 
and Originality (7). 
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Classical Physics I Modern Physics II 
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