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“Now let’s move on to something 

more challenging…” 

Welcome to Principles of Clinical Trials. 

Here’s a simple course outline… 



Know Your Audience and Tailor to Them 

• Don’t teach them to be you 

 

• Teach them to be a future successful them 

 

• Conduct survey (1 page on Day 1) 

– Who are they?   

– What do they know?  

– What do they need to know? 

– How/when/why will they use what they learn from this class? 

– Message: he cares about me  

 

• Don’t be afraid to deviate from the norm or how the class was taught 

to you.  If you learned it in a math or stat department then it may not 

best for a non-stat audience. 

 
 



Principles of Clinical Trials 

• Early-career MDs beginning trials research 

 

• Variation of disease areas and quantitative savvy 

 

• Focus on design, data monitoring, analyses, and reporting 

 

• Software labs 
 

 
 



Principles of Clinical Trials 

• Assignments 

– Build own protocol (non-fiction for most … vested interest) 

• 1-on-1 meeting with me at least once to discuss protocol 

• 3 iterations of personal written feedback from me 

– Lots of work! 

– But really interesting  

– Students appreciate the personal attention 

– Read/critique published medical literature 

– Review/critique draft protocol 

– Sample size 

 

• Student presentations of trial designs with discussion of challenges and 
issues encountered along the way and how they addressed them 

 

 

 



Fundamentals are more important than 

fancy methods. 
 

 

It is more important to know how to 

process / use information than impart it 

(especially for non-statistical students). 



Conceptual and Strategic Focus 

Rather than Technical 

• Most will be consumers of statistical information 

– E.g., interpretation is more important than calculation 

 

• Focus on interpretation and conceptual understanding 

– Teach “Think first.  Calculate later.” 

– Fewer facts and formulas; Less memorization 

– Discuss common errors/misinterpretations 

• E.g., Less interest in calculating p-value or using CLT. 

Interested in how to properly interpret results described in the 

medical literature. E.g., discuss limitations of p-values; need 

for CIs.  Need a deeper understanding than that of p<0.05 

means our paper gets published. 

 



Motivating and Real Examples  

• Begin presentations with a motivating research question 

 

• Use real examples 

– Applied / consulting experience helps 

– Most of my material is based on personal experience 
(e.g., FDA ACs, DSMBs, etc. … I can tell the story) 

 
 



Other Thoughts 

 

• Value / encourage collaboration, interaction, and active classroom 

– In today’s world, few people work by themselves 

 

• Anticipate questions (e.g., common sources of confusion) and 
proactively address them 

– Prevention is the best medicine 

 

• Spend lots of time with TAs  

– They are your friend and improve course delivery 

 

 
 



Other Thoughts 

 

• Practice teaching 

 

• Spend lots of time on slides and other course materials (clarity, 
organization, etc.) 

– Poorly organized material creates confusion and frustration 

 

• Hands-on software labs and lots of opportunities to get help 

 

 

 
 



Responses to a survey in my class: 

“A statistician is: ________.” 

• The gateway to understanding 

• To data what a doctor is to a patient 

• A scientist who is able to transform data into information 

• “wicked smaht” (remember I’m in Boston) 

• The wizard behind the curtain 

• Your best stormy whether friend 

• An oasis in the desert 

• An angel of God 

• A person that makes me wish that I knew more statistics 

• A lifesaver 

• Wonderful 

 

 

 



Add 

• Recognition 

– Scale of covariate 

– Correlated data 

– Which formula to use 

• Too often lots of calculation, little time interpreting 

• No widget examples 

• Link analyses to design (more time on design) 

• Learn differently than we do 
– Surfers / scanners vs. sit and think 



Teaching Biostatistics Using 

Laboratory-Based Learning 
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Goals of Biostatistics Laboratory 

1. Solidify concepts presented in lectures 

2. Practical application of biostatistics 

– Statistical tests are viewed as “tools” 

– Students learn to use right tools to answer 

specific biostatistical questions 

3. Fuse biostatistics with epidemiology  

– Connect concepts taught in parallel courses 



Development of Lab Sessions 

• Know your audience and their goals 

– Key student goal: prepare Master’s thesis 

– Formulate, answer study questions 

– Clinician heavy classes: case-based learning 

• Developed lab sessions connected to lectures 

– Learn, use statistical software 

– More success, satisfaction with homework  



Format of Lab Sessions - 1 

1. Provide slides, dataset(s) on Blackboard 

– Uploaded prior to each lab session 

– Allows review, preparation by students 

2. Review key concepts from lectures 

– Emphasizes applications (brief!) 

3. Present study objective (“In Lab Problem”) 

– Based on medical literature, studies conducted 



Format of Lab Sessions - 2 

4. Provide questions to answer using dataset(s) 

5. Allow time to answer questions, work 

– Pilot test in advance to ensure sufficient time 

– Instructor, TAs circulate around class 

6. Review answers to conclude lab 

– Use screenshots from software program 

7. Slide set with answers uploaded after lab 



Example “In Lab Problem” 

• You wish to evaluate factors associated 

with hospitalizations in National Medical 

Expenditures Survey dataset 

• Hypothesized factors include: 

– Age (recorded in decades) 

– Employment status 

– Limitations in activities of daily living (ADL) 

– Sex 



Example “In Lab Problem” 

Questions: 

1. Examine the association between each 

hypothesized risk factor and hospitalizations 

2. Create a multivariable Poisson model. You a 

priori wish to examine the interaction 

between sex and ADL limitation in the 

multivariable model. Is this interaction term 

significant?  



Strategies for Successful 

Biostatistics Lab Development 

• Close collaboration with lecturers 

– Ensure alignment of labs with lectures 

• Obtain feedback from students 

– When in doubt, check it out! 

• Identify interesting study questions, datasets 

– Colleagues, seminars, grand rounds 

– Tailor “In Lab Problems” to students in class 

 



You cannot discover new oceans unless you 

have the courage to lose sight of the shores. 



HELP, I ’M SUPPOSED TO TEACH! - 

HOW TO TEACH BIOSTATISTICS TO  

NON-STATISTICIANS IN BIOMEDICAL 

ENVIRONMENTS 

 

Megan Mocko 

Master Lecturer 

University of Florida 



OUTLINE 

 Talk about GAISE guidelines 

 Talk specifically about using technology to 

achieve some of those guidelines 

 Clickers 

 Learning Management Systems 

 Using Simulations for Assessment and 

Understanding 

 Teaching Online 



GAISE GUIDELINES 

 Guidelines for Assessment and Instruction in Statistics 

Education was endorsed by the American Statistical 

Association in May 2005.    

 Guidelines:  

 Emphasize statistical literacy and develop statistical thinking 

 Use real data 

 Stress conceptual understanding, rather than mere knowledge of 

procedures. 

 Foster active learning in the classroom 

 Use technology for developing understanding and analyzing data 

 Use assessments to improve and evaluate learning 

 

 The college report can be found on the ASA website. 



USING CLICKERS 

 Many options (H~ITT, TurningPoint, PollAnywhere, 
VIA, I-Clicker, Top Hat Monocle) 

 Research Tells Us 

 Jennifer Kaplan from the University of Georgia, 
“Innovative Activities: How Clickers can Facilitate the Use 
of Simulations in Large Lecture Classes” 

 “She found, however, that the combination of large 
numbers of students generating random distributions with 
their calculators and then reporting them using their 
clickers, provides not only an active learning environment, 
but also allows students to experience statistical concepts 
such as distributions, variability, the Central Limit 
Theorem, and the conceptual underpinnings of inference in 
ways that they cannot experience without these 
technologies.” (pg 1-2) 

 



MORE ABOUT CLICKERS 

 More of What Research Tells Us 
 Herle M. McGowan from North Carolina State and Brenda 

Gunderson from University of Michigan at Ann Arbor “A 
Randomized Experiment Exploring How Certain Features 
of Clicker Use Effect Undergraduate Students’ 
Engagement and Learning in Statistics” 
 “There was some evidence, however, that clicker use improved 

student learning. Increases in learning seemed to take place 
when the clicker questions were well incorporated into the 
material, particularly if the number of questions were low.” 

 “Taken, altogether, the findings of this experiment provide a 
cautionary note for the educator in using clickers: As with any 
new technology or pedagogical technique, clickers may not be 
successful if they are not used in a well-planned, purposeful 
manner.”  

 My Experience 
 Students have better attendance and tend to be more on 

time for class. I felt that the students were more likely to 
realize that they didn’t understand the material.   

 

 



USING CLICKERS WITH APPLETS 

 Research Says 
 S. Camille Peres and David M. Lane from Rice University, 

“Simulations, Audience Response Systems and the Classroom: 
Engaging the Student”. (eCots 2012 Webinar) 

 “The query first (QF) method involves students answering questions 
about the concept the simulation illustrates before they interact with 
it and then answering those same questions again after they have 
worked with the simulation (Garfield, delMas, & Chance, 1999; Peres, 
Lane, & Griggs, 2010)  … A typical use of simulations with the ARS 
system is as follows: 
 After lecturing about a particular topic, as a class, we ask students questions 

related to the simulation we are about to demonstrate and students respond 
using the ARS. 

 Next, we step them through the fundamental aspects of the simulation and 
how to interact with it. Students then explore the answers to the questions 
on their own using the simulation. After working with the simulations for a 
period time and sometimes receiving help using it, the students answer the 
questions again using the ARS.” (abstract) 

 My Experience 
 The students seemed to much more engaged in trying to figure out the 

applet/statistical concept. I gave them a printout of the questions so 
that they could use that to make notes about what they had learned.  

 



USING A LMS 

(LEARNING MANAGEMENT SYSTEM) 

 My Experience 

 Create an Atmosphere to create a Community 

 Chat Room 

 Piazza – a free online system that organizes students 

questions and answers.  

 

 Give an introduction to how LMS works 

 In class  

 Online 

 Be consistent about where you post  

 Visit the LMS frequently 

 



SIMULATIONS OF DATA COLLECTION ON 

“THE ISLAND” 

 Research Tells Us  
 Michael Bulmer and Kimberly Haladyn from the University of 

Queensland, Australia “Life on an Island: A Simulated Population 
to Support Student Projects in Statistics”  
 “We present an open ended virtual environment, the Island, to help 

overcome these limitations while still engaging students with study 
design and data collection. Students work with a population of virtual 
humans living on the Island and are able to conduct a wide variety of 
experiments with them as subjects. The Islanders also live in villages, 
have ancestors and die from a range of diseases, allowing students to 
study epidemiology of the island as well. “ (abstract) 

 My Experience 
 Students have to wrestle with real life data collection   

 How do you record blood pressure?  

 Why are all the Islanders sleeping at night? 

  How do you organize the data? 

  How do you randomly select participants? 

 What if there is no effect? Will I get counted off? 



TEACHING ONLINE  

 Research Tells Us 

Best Practices from “The Online Teaching Survival Guide: Simple and Practical 
Pedagogical Tips” (Boettcher, J. and Conrad, R., 2010, line 1023) 

 Best Practice 1: Be present at the course site. 

 Best Practice 2: Create a supportive online course community. 

 Best Practice 3: Develop a set of explicit expectations for your learners and 
yourself as to how you will communicate and how much time students should 
be working on the course each week. 

 Best Practice 4: Use a variety of large group, small group, and individual work 
experiences. 

 Best Practice 5: Use synchronous and asynchronous activities. 

 Best Practice 6: Ask for informal feedback early in the term. 

 Best Practice 7: Prepare discussion posts that invite responses, questions, 
discussions, and reflections. 

 Best Practice 8: Search out and use content resources that are available in 
digital format if possible. 

 Best Practice 9: Combine core concept learning with customized and 
personalized learning. 

 Best Practice 10: Plan a good closing and wrap activity for the course. “ 

 My Experience 

 Be Organized!!  

 Have most of your material prepared before the course starts.  

 Encourage Questions! 
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Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Course Content 

 Faculty determine course content - what 

needs to be covered (why? how?) 

 Link to desired outcomes 

 Relate to mission, vision for School, Program, 

Course 

 Ideally - defined by the needs of the workforce 

(what do students need to be able to do?) 



Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Context 

 Life experiences impact the 

way people learn 

 Our students are diverse 

 Challenge for faculty to be 

effective in teaching and to 

make teaching and learning 

relevant 

 



Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Our Students 

 Surfers and scanners – not readers and digesters 

 Expect constant and immediate feedback 

 Want directness over subtlety 

 Technologically savvy but crave personal contact 

 Always hurried – know what they want 

 Want to learn 

 Economic and other pressures – Question the 

value of education (ROI?) 

 



Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Student’s Expectations 

 Want solid knowledge base, real-world applications 

 Want clear and organized presentation of material 

 Want to be stimulated, active and participatory 

 Want to know why (how does this activity, reading 
connect to my future career?) 

 Want faculty to be enthusiastic, helpful and 
engaged 

 Expect “customer service” 

 Want face-to-face contact but accept boundaries 



Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Strategies 

 We must understand learners 

 Accept differences among students and between 

students and faculty 

 Engage students in setting goals and expectations 

 Be flexible, creative and try not to be surprised by 

anything that happens in the classroom! 



Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Teaching Strategies 

 Set context 

 Tie topics together continually 

 Substitute active learning projects and 

experiences for lectures 

 Flip the classroom (cover content outside) 

 In class discussion and activities 

 Opportunity to practice – with feedback 

 Short but realistic examples 



Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Set The Tone 

 Create an environment that supports learning 

 Encourage different points of view 

 Recognize (discuss) your own biases 

 Maintain rigor 

 Excite students about content 

 Check-in 

 Are students learning?  How do you know? 

   What could be improved? 

 

 

 



Boston University Slideshow Title Goes Here 

Boston University School of Public Health 

Make Connections 

 What are the causes, prevention 

    and treatment of autism, childhood obesity, 

asthma, cancer, diabetes, cardiovascular 

disease? 

 Is disease preventable with behavior change 

and modification of risk factors? 

 Are new drugs safe and effective? 

 How do genes affect health and longevity? 
 



Teaching Biostatistics to Non-
Biostatisticians  

Roger Vaughan 
Professor and Vice Dean 
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Outline 

• Basic Principles  

• Take home message 

2 



Basic Principles 
• We are not only teaching the content, we are 

modeling good teaching practices. 
– If we are boring, so will the content 

• Make it real, practical, and multi-modal. Has 
to be from “Drivers Seat”.  

• I use a lot of analogies to make abstract 
statistical concepts real  

• I re-align / (re-teach ?) inferential principles 
and language 

• I get students used to nuance early 

3 



A Take Home Message   

• Part of the Nuance, is that I think it is essential 
for them not to conflate Importance with 
Significance 

4 



Familiar Quotes 

• Frank Yates (1951), in the Journal of the American Statistical 

Association: “Present Trends”: 

– the emphasis given to formal tests of significance in Fisherian 

inference “has caused scientific research workers to pay undue 

attention to the results of the tests of significance they perform on 

their data . . . and too little to the estimates of the magnitude of 

the effect they are investigating.” 

• A half century after that, Joe Fleiss reminded us in his book, 
Statistical Methods for Rates and Proportions, that:  “no matter 
how small the difference is . . . —as long as it is non-zero—samples 
of sufficiently large size can virtually guarantee statistical 
significance.” 
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6 

Meaningful ? 

Significant? YES NO 

YES  

A 

 

B 

NO  

C 

 

D 



7 

Meaningful ? 

Significant? YES NO 

YES  
 

 

NO  
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Meaningful ? 

Significant? YES NO 

YES  
 

 

NO  
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Meaningful ? 

Significant? YES NO 

YES   

NO  
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Meaningful ? 

Significant? YES NO 

YES   

NO  
 

 
 



Significance ≠ Importance 

 

• Decide, a priori, what a “meaningful and 
important difference” is, and interpret 
results through both a statistical and 
clinically relevant lens. 
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