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Cases for Teaching Responsible Communication of Science 
Data mining: Diamonds or Deceit? Role play version 
You are part of a research team funded by the U.S. Dairy Industry to investigate potential health 
benefits of raw milk as compared to pasteurized milk. Although the Dairy Industry’s position is 
that all milk sold in the U.S. should be pasteurized and homogenized for safety reasons, some 
advocacy groups believe that this processing decreases some of the nutritional value inherent in 
the milk. Despite minimal scientific data on the topic, the potential for significant health benefits 
of raw milk consumption is compelling enough to prevent the Food and Drug Administration 
from aligning with the Dairy Industry’s position and completely outlawing the sale of raw milk.   

To investigate the issue, you and your team conduct a 6-month, randomized control trial in 
humans to assess potential benefits of raw milk consumption on biomarkers of health. Some pre-
post intervention differences were observed in fasting blood glucose, however no other measures 
showed a change with time or treatment. In your team’s final report to the Dairy Industry, the 
conclusion from the study is that there is no evidence for improved health through raw milk 
consumption. The team is now getting ready to submit an abstract of this work for an oral 
presentation at a professional conference. Since submitting the final report, the team has 
conducted additional statistical analysis showing that if participants are subdivided by gender, 
women who consume raw milk have a statistically significant decrease in body fat percentage. 
Considering this new finding, how should they frame the study results when writing the abstract? 
If chosen to present at the conference, there is strong potential for the media to pick up the story. 
How does this change the abstract frame and conclusion statements? When, if ever, can 
researchers be held responsible for the impacts that result from communication of their findings? 
Your task in this case study is to take a side on these and related questions. You will be assigned 
to a group representing one of three character positions to role-play during a mock drafting 
session of the finalized abstract. During the debate, you will be responsible for making the best 
possible case for your character’s positions. You should include as many different arguments as 
you can and aim to make your case persuasive to other participants. 

The specific background materials for each of the three character positions lists specific positions 
they take. You should be prepared to defend them. But there may be other concerns that need to 
be addressed before decisions can appropriately be made. Do not let the issues identified limit 
your imagination. 
Readings associated with each character are suggested and may be helpful as you formulate your 
arguments. But again, you are in no way limited to the arguments included in these readings. Use 
your creativity to formulate arguments of your own and to adopt fully the perspective of the 
character you have been assigned to role-play. 
A note about realism: The details of this case are fictitious, but are inspired by actual events and 
informed by interviews with health science researchers. The characters in the case do not 
represent real individuals. In this case packet, statements have been recombined to produce three 
divergent positions. Your in-class debate is therefore likely to be more vigorous than might occur 
in real life. 
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Table of Contents 
This case pack includes: 

• Class Procedure: a detailed outline of each step of the exercise  
• General Background Information on the case, for all groups  
• Working Draft  of the abstract 
• Overview of the Character Positions  
• Specific Background Materials for students in each group  

Class Procedure: What to Expect 

1. Set-up (~10-15 minutes, to be done in class).  Your class will be divided into three groups. 
Each group will be assigned to represent one of the three character positions in the case. Make 
sure that you and your group members understand your task and your role.  
2. Individual preparation (~60 minutes, to be done outside class as homework). Read the 
general background information explaining the context for the situation and the introduction to 
the three character positions. Read the specific background materials on the character position 
you represent to find three specific questions that should be explored in the class debate. You 
may want to read the specific background materials for the other character positions, too, to see 
what they are going to argue. You should also do some Internet research to build additional 
arguments not present in the case study itself.  

Use all this information to prepare one to three arguments that support your position that can be 
used in your group debate. Arguments may be prepared in “bullet point” style, but should have 
enough detail that other group members can read and understand. 
3. Group preparation (~10-15 minutes, to be done in class). Work with your group to 
synthesize the individual arguments each student created and discuss how they can work together 
to form a strong position relative to the three specific questions driving the debate. Create a 5-
minute opening statement where your group will introduce its major arguments. During this 
planning process, you might decide who will speak in what order or which group member will 
present which arguments. Note that all group members should be actively involved in the group 
presentation, and every group member should present some part of the argument. 
4. The mock drafting session (~40-60 minutes). Each group will be given 5 minutes for its 
opening statement followed by 5-10 minutes to respond to questions from the other groups. The 
Authors will go first to outline their initial thoughts on the questions. The Scientists will go 
second to argue for their position. The Collaborators will go third to argue for their position. 
Finally, the Authors will take the floor again to ask advice or clarifying questions from the other 
groups about the decisions they must make. Then the Author group receives a few minutes to 
discuss among before announcing their decisions and justifications regarding how to present the 
study.  
5. Debriefing (~15-20 minutes). After the Author group announces their decisions, you are 
divorced from your assigned role and the instructor will lead the group in a discussion of what 
you really think after the debate. Finally, the instructor will reveal the actual outcome of what 
really happened and you will be allowed to continue to reflect on your experience for a broader 
discussion of the issues. 
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General Background Information 
Raw milk is milk that has not been pasteurized or homogenized before consumption. 
Pasteurization is a heating process that kills potential pathogens while homogenization is a 
mechanical process that breaks up fat molecules in the milk and keeps them in suspension (i.e. 
no cream layer on top). Some groups have touted raw milk as a more natural and therefore more 
nutritious form of milk that may have unique health benefits over its processed counterpart. 
However, the Dairy Industry’s position is that any nutritional differences are minor and do not 
outweigh the increased public health risk associated with consumption of raw milk.  

In this fictitious scenario, the U.S. Dairy Industry has funded you and your team to conduct a 
clinical trial investigating the potential health benefits of raw milk as compared to pasteurized 
milk. Your team completes a 6 –month, double blind, randomized control trial with 52 healthy 
adults (30 female, 22, males). The final report to the Dairy Industry included only the statistical 
analyses planned before the study began. These a priori analyses included time (pre vs. post 
intervention) and treatment tests on the whole test group. There were no statistically significant 
results found and therefore no evidence for improved health through raw milk consumption.  
You submit this lack of meaningful evidence in your final report to the Dairy Industry. After 
rushing to meet the deadline for the final report, your team now has some time to observe the 
data more closely and decides to run some additional statistical tests. During this post-hoc 
analysis, your team notices some potentially interesting response differences between men and 
women, and find that if the data is subdivided by gender, women in the raw milk treatment group 
had 3% lower body fat at the end of the trial than women in the pasteurized milk group 
(p=0.047).  

There is disagreement in the scientific community over the meaning of post-hoc results. On one 
hand, post-hoc analysis is seen as a second tier statistical analysis that should not be equated with 
a priori tests. The idea is that because post-hoc tests are done after observing the data, there is 
less objectivity in how to subdivide the data. Scientists in this camp believe that post-hoc results 
should only be used to generate future hypotheses, not to show causality between observations. 
On the other hand, some scientists argue that observing the data does not change the controlled, 
objective manner in which the data was collected and therefore post-hoc analyses are not tainted 
by the scientist’s bias.  

The team is now using study findings to answer a call for abstracts for an oral presentation at the 
upcoming scientific conference. Attendees for this meeting are primarily scientific researchers 
from academia and industry, however the general public and media are also in attendance. The 
meeting is often used to get a jump on new and exciting findings in science before results are 
published. As such, studies with statistically significant results are generally seen as more 
exciting and are thought to be accepted at a higher rate than studies without significant results. A 
draft of the current abstract is shown on the next page. 
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Working draft of the abstract 
 

Title:  1 

Unpasteurized milk consumption improves health by lowering body fat in women 2 

Abstract 3 

Purpose. The aim of this present study was to determine the potential health benefits of 4 

consuming unpasteurized milk as compared to pasteurized, homogenized milk. Methods. 5 

In a double-blind, randomized, study, fifty-two health adults (BMI 25.6 ± 3.2, 29 ± 4.5 6 

years) consumed a 237ml serving of either raw or pasteurized milk twice per day for six 7 

months. Blood samples, anthropometric measurements, and clinical health assessment 8 

surveys were collected before the start of the study and monthly during the intervention. 9 

Blood was analyzed for a full metabolic panel with particular interest in biomarkers of 10 

disease including cholesterol (total, LDL & HDL), fasting blood glucose and 11 

vitamin/mineral status. Results. Consuming unpasteurized milk had no unique benefits 12 

effect on any biomarkers of disease (p > 0.05) although both treatment groups showed 13 

significantly lower blood glucose levels at the end of the intervention as compared to 14 

baseline values (p < 0.05). Despite this benefit of milk consumption, participants did not 15 

report and differences in perceived health over the course of the treatment as measured by 16 

the clinical heath assessment surveys (p > 0.05). Finally, although anthropometric 17 

measures for the entire test group did not differ between treatments, women showed a 18 

significant decrease in body fat, as assessed by 7-point skin fold caliper measurement, 19 

after consuming unpasteurized milk as compared to the control (p < 0.05). Conclusion. 20 

Overall, this study indicates that unpasteurized milk improves overall healthy by 21 

lowering body fat in women. Decreased body weight coupled with the observed lower 22 

fasting blood glucose at the end of the treatment period are two key indicators of 23 

improved glycemic control. Results support the idea that increased unpasteurized milk 24 

consumption may be helpful in fighting the obesity epidemic and may also have a 25 

positive impact on comorbidities such as diabetes.26 



 

 

Introduction to the Character Positions 
Sidney Scientist 

• You are a post-doc in the department and will be the one to present at the conference if 
the abstract is chosen. Your main concern is being able to support any claims made in the 
abstract during the presentation. You have called a meeting with the other two groups to 
come to a consensus on how to communicate study results.  

• Your general philosophy is that scientists are free to analyze their data in any way as long 
as communication of methodology is clear. When it comes to interpretation, however, 
you feel that results from post-hoc analyses do not represent the same causative link as a 
priori analyses do.  

• While you do not believe the Dairy Industry’s position on raw milk has had a significant 
impact on study design or data interpretation, you are concerned about contradicting 
conclusions made in the final report with this new data analysis. 

Ali Author 

• You are an assistant professor and principal investigator for the project. You are a 
scientific entrepreneur who feels your lab deserves some recognition for the good work 
being conducted and have written the current draft of the abstract to focus on statistically 
significant findings to increase the chances of the abstract being chosen. 

• Your overall position is that abstracts should be written for other scientists. Therefore, 
study limitation and caveats on potential impacts are understood and do not need to be 
explicitly stated. Any clarifications can be made during the presentation of the work and 
during the following question/answer session. 

• While you recognize the Dairy Industry will be disappointed with the new analyses’ 
findings, you do not want to be accused of hiding statistically significant findings that do 
not line up with the funding source’s agenda.  

Cameron Collaborator 

• You are a tenured professor and collaborator for the project. You disagree with the 
position that statistically significant findings are needed to gain interest in the study. You 
are passionate about maintaining the integrity of the scientific method and feel that the 
abstract conclusion should only contain the a priori results. 

• Your basic position is that because individuals outside the field will have access to this 
abstract, great care needs to be taken to not mislead these non-expert audiences. You feel 
this responsibility extends beyond the use of caveated conclusion statements that are 
technically true, but unrepresentative of the study’s overall findings. 

• You are concerned with the potential for the current version of the abstract to be picked 
up by the media, which could result in unintended public health consequences. 
Additionally, this study has yet to be published and you suspect that reviewers may have 
a few questions about the interpretation of results. Future credibility for the field could be 
damaged if data presented at this conference is not supported in the final, peer-reviewed 
article 
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Specific Background Materials for Sidney Scientist  
You are a post-doc and have worked closely with both colleagues in the design, execution and 
analysis of this study. Framing and wording of the abstract has been a touchy subject as you and 
your colleagues differ on the importance that can be placed on post-hoc findings. Despite being 
contradictory to the findings submitted in the final report to the Dairy Industry, you believe that 
the sub-group findings are important and should have a place in the title as long as the statement 
is caveated and full disclosure about the statistical analysis process is made in the abstract body. 
You will be the one to present this data at the conference if the abstract is chosen and would 
therefore like to address the following concerns with the current draft: 

1) Title (Line 2): Since the statistically significant results concerning body weigh in women 
were observed after post-hoc analysis, you feel that less definitive language should be 
used (i.e. “may improve” vs “improves” to describe the relationship between raw milk 
and overall health. 

2) Methods (Line 6): You would like to add the male, female breakdown (30F, 22M) to the 
participant demographics. As written, readers might wrongly conclude that the 52 
participants were all female. You feel this addition is essential to fully interpret the post-
hoc results. 

3) Results (Lines 17-20): Although suggested by the mention of previous analyses, the 
results describing the observed body fat decrease in women should clearly labeled as 
post-hoc analysis. Additionally, you feel that this result should be labelled as “statistically 
significant” rather than just “significant” since the magnitude of the body fat loss was 
small and you don’t want to imply clinical significance to the result. 

4) Conclusion (Lines 22 -26): As stated in Line11-16, changes in fasting blood glucose were 
seen in both groups and therefore is not a unique effect of raw milk consumption as 
suggested. Therefore, you feel the mention of lower fasting blood glucose in the 
conclusion should be removed. You are fine with the last sentence of the abstract as both 
diabetes and obesity risk are lowered with weight loss.    

Overall, your communication position is that the audience for this abstract is primarily scientific 
researchers and therefore you need to be as accurate and transparent as possible in describing 
study results in order to be respected in your field. While media and the general public might be 
misled by the current version of the abstract, you feel your recommendations sufficiently address 
those issues. Your goal is consistency between the abstract and oral presentation.  

As the Sidney Scientist Group, your task is to use the class debate to convince the other two 
groups to align with your positions outlined at the beginning of this backgrounder. You will be 
the first group to present. 
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Specific Background Materials for Ali Author      
You are an assistant professor who played a major role in study design and data analysis and are 
the author of the current draft of the abstract. Framing and wording of the abstract has been a 
touchy subject as you and your colleagues differ on the importance that can be placed on post-
hoc findings. Your position is that the abstract should be as interesting as possible, within the 
limits of being truthful, to increase chances of being chosen for a presentation at the conference. 
Your desire to openly communicate the statistically significant findings of your team’s research 
is twofold. First, the results are interesting with potential real world impact and it’s your duty as 
a scientist to share this information broadly. Secondly, the Dairy Industry is highly critical of raw 
milk consumption and you do not want to be accused of minimizing results that do not fall in line 
with the funding body’s agenda. Your main concerns with changing the working draft of the 
abstract are as follows: 

1) Title (Line 2): You feel the title needs to tell a simple and interesting story that grabs the 
reviewer’s attention. Statistical significance is key to getting attention; therefore any 
claim that can be supported by the data is fair game. Additionally, the title should focus 
on what you found, not what you did. Description of methodology is better suited for the 
abstract body.  

2) Purpose/Methods (Lines 4 -12): The stated purpose, though broad, is encompassing of 
both the a priori and post-hoc analyses. While it would be nice to add more details in the 
methodology section, you feel you have adequately described the study while staying 
within the mandatory 300-word limit for the abstract body (current word count: 295).  

3) Results (Lines 15-20): You disagree that it is necessary to describe the analysis of the 
women’s data as a post-hoc analysis in the abstract as this term can have negative 
connotations for some. The fact that subdivision of the groups by gender was not a priori 
does not change the manner in which the data was collected and thus those results are 
equally as valid and compelling as analyses made with the entire group of data intact. 
Furthermore, a complete description of the statistical analysis will be included in the 
presentation and in the manuscript body when results are published. 

4) Conclusion (Lines 19-21): The conclusion is the take home message of your study and 
should be a clear and meaningful description on how the results can impact real world 
problems. Diabetes and obesity are major health issues and anything we can do to help 
solve those problems is important work that must be shared.  

Overall, your communication position is that the audience for this abstract is the scientific 
community. You feel scientists in the field will inherently understand the limitations associated 
with the study and recommendations will, of course, be taken with an appropriate level of 
skepticism. You do not feel it is the responsibility of scientists to change their communication 
wording because the general public and media do not take the time to understand the inherent 
nuances of scientific findings. 

As the Ali Author group, your task is to use the class debate to convince the other two groups to 
align with your positions outlined at the beginning of this backgrounder. You will be the second 
group to present. 
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Specific Background Materials for Cameron Collaborator 
You are a tenured professor whose primary role in the project was assisting study design and 
securing funding. You are concerned that the abstract is overtly misleading and could easily 
encourage the public to consume raw milk, which may have unintended negative consequences 
related to increased bacterial exposure. In order to lessen the chance of this study being used to 
support potentially harmful behavior, you would like to address the following concerns.  

1) Title (Line 2): The current title is too easily sensationalized and is not representative of 
overall study results. Your suggested title is “Clinical trial investigates potential health 
benefits of raw milk consumption in healthy adults.” Most perusing science journalists 
and public information officers don’t read your whole article, just the title and a few lines 
of the abstract. By not putting the results in the title, it forces the reader to investigate 
deeper into the abstract for more information and allows them to see all results in context. 

2) Purpose (Line 4-5): You feel wording in this section should be clarified to indicate that 
the target population was healthy adults, not just women as suggested in the draft’s 
current title.  

3) Results (Line 15-17): You feel the phrase “Despite this benefit of milk consumption” 
should be removed for two reasons. Firstly, finding a benefit of milk consumption in 
general was not part of the original study design. Secondly, there was no non-milk 
control group in the study; therefore concluding that the lowering of blood glucose levels 
is the result of milk consumption is confounded at best. (Lines 17-20): You feel the 
mention of the subgroup analysis finding should be removed, as it was not a primary 
endpoint for the study.    

4) Conclusion (21-26):  You disagree with framing “overall” study findings around post-hoc 
analysis. You are especially concerned with the final sentence of the abstract, which 
claims that raw milk consumption may have a positive impact on diabetes and obesity. 
This claim is not only unsubstantiated by the data, but also easily picked up on and 
internalized by non-scientist readers. You feel the conclusion statement for the abstract 
should match the Dairy Industry final report: “There is insufficient evidence to conclude 
that raw milk consumption provides any unique health benefit to healthy adults over that 
of pasteurized milk.” 

Overall, your communication position is that the audience for this abstract is broad and includes 
the general public and media. You feel scientists should communicate study results as 
dispassionately as possible and should always lead with study limitations and weaknesses. 
Furthermore, you feel that it is the scientist’s responsibility to ensure that statements in scientific 
communications are unlikely to be misinterpreted by non-expert audiences.  
As the Cameron Collaborator group, your task is to use the class debate to convince the other 
two groups to align with your positions outlined at the beginning of this backgrounder. You will 
be the third group to present. 

 


