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 Dr. Bruce V. Lewenstein is a widely-known authority on public communication of 

science and technology—how science and technology are reported to the public and 

how the public understands controversial scientific issues and "emerging 

technologies" such as biotechnology and nanotechnology. Trained as a historian of 

science, he often uses historical case studies in his research.  He has also done 

extensive work evaluating "citizen science" outreach projects, in which citizens fully 

participate in the scientific process by gathering, entering, and sometimes analyzing scientific data. Dr. 

Lowenstein is Director of Graduate Studies and a Professor of Science Communication in Cornell’s 

Department of Communication, with a cross appointment in the Department of Science & Technology 

Studies.  He holds a PhD in the History and Sociology of Science, and Science and Technology Policy 

from the University of Pennsylvania. More information on Dr. Lowenstein and his work can be found at 

www.people.cornell.edu/pages/bvl1/. Although this article was originally written for the famed Cornell Lab 

of Ornithology website (www.birds.cornell.edu) and uses birds as a research project example, IMRAD is a 

standard format for scientific papers and can be used to disseminate any kind of research project.  The 

following article is reprinted with Prof. Lowenstein’s permission, and with the consent of Cornell 

University. 

*** 

Scientific research papers are written so that scientists can share their results and ideas with 

other professionals. Scientific papers give other researchers several specific kinds of 

information: 

 

• What were our questions?  

 

• How did we do our research? 

 

• What data did we collect? 

 

•  What do the data mean? 

 

•  What conclusions can we draw from our research? 

 

http://www.people.cornell.edu/pages/bvl1/
http://www.birds.cornell.edu/
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Five Elements of a Scientific Paper (IMRAD) 

To be sure that all of this information is in every paper, many scientists use a standard outline 

for their writing. This outline is sometimes called the "IMRAD" format and has five parts: 

 

1) Introduction (I) 

 

2) Materials and Methods (M) 

 

3) Results (R) 

 

4) Analysis (A) 

 

5) Discussion or Conclusion (D) 

 

Introduction (I) 

The Introduction explains why you decided to conduct your research. For example: What 

questions are you trying to answer? What information about previous research or existing 

knowledge do you have? How did the existing knowledge help you decide what to do in your 

own research? The Introduction can also explain how your research continues the work of 

another project, such as improving habitat to make it a better place for birds. 

 

Materials and Methods (M) 

The Materials and Methods section provides a clear description of exactly what you did and how 

you did it. For example: What kind of feeder did you use? Where did you put it? What kind of 

seeds did you put out? How often did you observe the feeder? How often did you make your 

observations? What kinds of data did you record? How did you record your data? You should 

provide enough information so that other people can understand what you did and can duplicate 

your work. 

 

Results (R) 

The Results section presents your data. For example: What birds did you see? How many birds 

did you count? What was the temperature? The Results section often contains graphs or tables; 

these displays are usually the best way to present lots of numbers. 
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The Results section should match your Materials and Methods section. That is, if you present 

temperature data in the Results section, then the Materials and Methods section should say 

when and how you measured temperature. If you explain in the Materials and Methods section 

that you were looking for certain species of birds, the Results section should show how many of 

those species you actually observed even if the number was zero. 

 

Studies about the ecology or behavior of animals often have a section within the Materials and 

Methods called the Site Description. The Site Description provides information about the habitat 

around the study area. This information is often important in helping other scientists understand 

your results.  

 

Analysis (A) 

The Analysis section says what the results mean. For example: Did the weather affect bird 

counts? Was one kind of seed eaten more frequently than another? Many scientific writers 

confuse the Results section and Analysis section. The Results section contains the data 

themselves—the specific numbers you recorded. The Analysis section explains the 

relationships seen in these data. Patterns that you discovered in the Results section are 

described in the Analysis section. 

 

Discussion and Conclusion (D) 

The Discussion section answers the questions asked in the Introduction. The Discussion section 

reports the conclusions of your study by answering the question asked in the introduction. For 

example: Did you discover what you thought you would find? Were the results different from 

what you expected? What have you learned from your analysis? (For example, if you asked 

questions about what kinds of food the birds in your area like, and you discovered that they 

prefer black-oil sunflower seeds, your Discussion might be about what kinds of seeds people in 

your area should put in their feeders.) 

 

The Discussion section is also the place to put ideas about future research studies. You may 

have answered the big questions you started with, but now the answers lead to new questions. 

Put those new questions here, in the Discussion.  

 

Once you have written all these sections— I, M, R, A, and D — go back and check your work to 

see if everything is there, if it’s in the right order, and if it makes sense. 


