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Motivation

� Students require guidance using statistical methods to investigate a 

research question  

� A need to develop the students’ ability to read and interpret 

technical statistical and mathematics literature

� Students must

� Develop data collection techniques

� Conduct proper hypothesis tests

� Use technology to report results (including creating visually stimulating 

graphs)

� Write papers of interest

� A need to “raise morale” as there is a high level of mathematical 

and statistical anxiety in students

Project Description

� MATH 2000 – Elementary Statistics

� A Healthy diet and exercise theme to the course

� Two Instructors

� Two Undergraduate Teacher Assistants (1 per 

instructor)

� 4 sections of the course taught:

� 2 Research-based Courses 

� 2 Control Courses

Course Objectives

Students will:

• Form a well-designed research question based on exercise and 

healthy diet;

• Engage in a literature review of the topic by investigating similar 

previous studies;

• Learn statistical and data analysis techniques needed to pursue the 

objective;

• Become acquainted with necessary and/or useful technology for 

their project;

• Conduct in-class group interviews with experts in the field; and

• Complete a report at the end of the semester

Proposal Goals

Construct a project-based learning approach that covers the “Essential Features 

of Undergraduate Research” including: 

�Review of scientific literature

�Group work

�Ownership of the project

�Mastering of techniques

�Designing a focused research question

�Reporting significant findings

�Attendance at professional meetings



1/15/2013

2

10 Week Embedded Research Module

Week 1 Design a Research Question

Week 2 Collection of Quantitative Data 1

Week 3 Review of Literature

Week 4 Collection of Qualitative Data

Week 5 Collection of Quantitative Data 2

Week 6 Survey Design

Week 7 – 8 Data Analysis: Perform T-tests, construct regression models, and observe trends

Week 9 – 10 Write a report as a final product/peer review process

Pilot Description
The Guest Speakers

Katie Scharf, Fitness professional and cohost of the "Dr. Fitness and the Fat Guy radio show”. 

Jennifer Moon, MS, NCC, LPC, Director of Outpatient Services at Peachford Behavioral Health 

Systems and owner of the Resolutions Counseling and Consulting Group. 

Project Descriptions

MATH 2000-01 Project (Brewley’s Course)

Class Research Question:

Does Drinking Caffeine Before Walking Burn More 
Calories Than Drinking Water?

• Hypothesis test concluding that there is no difference in 
caloric burn when drinking caffeinated beverages versus 
drinking water

Project Descriptions

MATH 2000-02 Project (Sinclair’s Course)

Class Research Question:

What Can We Do to Improve Our Physical Fitness as College 
Students?  

• Regression model involving calories consumed and 
steps taken per day

• Hypothesis test concluding our students walk less than 
the recommended 10,000 steps per day.
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Class Research Project Presented by: 
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Abstract 

      Americans are always looking for ways to burn more calories. In 

today’s cul ture, caffeine is the most consumed ingredient that can be 

found in various forms of beverages (Harper, 2002). Because 

Americans rely on caffeine to function throughout the day (CBS 

Pittsburg) there may be a correlation between caffeine consumption 

and the amount of calories one is able to burn. Our statistics class at 
Georgia Gwinnett College conducted an experiment investigating 

whether or not drinking caffeine will help burn more calories than 

drinking water. For seven days, our class of twenty-two students 

collected data that reflected the number of steps taken and the 

amount of calories burned each day. Twelve were asked to only drink 
caffeinated beverages, while ten students were asked to only drink 

water.  By the end of the experiment, we concluded that there was no 

correlation between caffeine intake and caloric burn. 
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Research Question Selection 

 As a c lass, each student was asked to come up with five possib le r esearch based experiments related to 

exercise, dieting, and heal thy eating.  The class then broke into groups of three to four students to ta lk about thei r 

res earch ideas. Each group then decided on thr ee favori te topics and reported this to the class. At the end of this 

process, the class had a collection of approximately 15-20 questions. The class then wrote down thei r three favori te 
ideas of al l groups and engaged in a class discussion about those ideas .  We discussed general and basic information 

on how we might col lect data, what type of data we would need and if any  of the particular experiments would really 

be feasible to complete as a class. Finally, the class  decided on one question to investigate. They decided to 

investigate the research ques tion: Does  caffeine consumption before walking help burn more calories than drinking 

water? 

  

Quantitative Data Needed.  

 The class also had to determine the type of quantitative data they needed to collect in order to design an 

experiment that would yie ld concrete resul ts.  Each student in the class came up wi th three ideas of quanti tative data 

sources. Then they broke into groups and decided on the two best ideas.  As a class they decided on the three best 

ideas that could be used for quantitative data.  The three sources of data were number of steps taken, number of 
calories burned, and amount of c affe ine consumed. 

  

 Two guest speakers came to the class; one was a fitness expert and the other a mental health exper t.  The 

class was able to ask each expert questions re lating to diet and exercise that helped them come up wi th our 

qual itative data ty pes.  Relating to the three quanti tative data collected, the class had to know what type of caffeinated 

beverage they would consume. Knowing the type of caffeinated beverage helped them understand how much caffe ine 

would be consumed.  
  

Review of the Research Literature 

 The class also wanted to see what other types of research had been conducted that was closely re lated to 
the research study.  Each student researched other studies that were done and they came up wi th some great results 

suc h as American Journal  of Clin ical Nutri tion, 2006 wher e 60,000 men and women’s caffe ine consumption was 

studied for twelve years. The authors  found that the men and women that had an increase in caffeine consumption 

had a lower mean weight gain. In (Graham, 1998) it was determined that caffe ine had no effect on endurance, and in 

(Martinez, 2011) they found that caffe ine can help wi th fat burn but carbonated caffeine had no effect on fat burn. 

  

Data Collection 
 Each student was given a pedometer to wear everyday for 14 days and to record the number of steps, 

calories burned, whether they consumed caffeine or water, how much c affe ine was consumed, and type of caffe ine 
consumed.  For the first week, each student wore the pedometers and made sure to check the number of steps and 

calories burned just so that they could get famil iarized wi th the pedometer.  For the second week, half of the class 

could only consume water, they were the control group, and the second half of the class was able to consume 

caffeinated beverages.  Each night, the number of steps taken that day, calories burned, whether they consumed 

water or a c affe inated beverage, how much caffeine was consumed, and type of caffeine was consumed was 

rec orded.  At the end of the second week, each student input their data in statistical software.  They input the average 

steps taken, average caloric burn, caffe ine or water consumption and the description of beverage consumed. The 

class also c ompleted a l ifestyle survey after all  the data had been collected. The survey included questions about level 
of exercise, amount of s leep, age and height and weight.  

 

 Over the course of this past semester, our statistics class conducted 

an experiment to see whether or not drinking caffeinated beverages would 

increase our caloric burn. By using pedometers and carefully calculating our 

intake of caffeine, we were able to record our findings for further analysis. 

We decided to choose this topic because it is one which greatly intrigued 

our class as a whole. In society today, many people are wanting to find a 
way to burn the most calories with the least amount of effort.  

 In reviewing the literature, we found that for long term energy, 

caffeine can be useful. In several of these studies, no distinction between 

the types of caffeine was made, such as a distinction between carbonated 

beverages and coffees or teas. References to “flat” sodas were often 
made, which leads to the assumption that these beverages have no 

carbonation. Pure caffeine is defined as plain caffeine without sugars, 

carbonation, or anything else added. Pure caffeine allows the body to burn 

fat as fuel, which delays the use of glycogen; therefore, creating a longer 

workout (Martinez, 2011). Moreover, a higher dosage of this caffeine (more 

than 300 milligrams per day) creates a more effective fat burn. For weight 

maintenance, a caffeine dosage of less than 300 milligrams of caffeine per 

day is ideal (Kovacs, 2011). If carbonation is added to caffeine, then it does 
not aid with fat burn, that is, i t does not trigger the body’s fat burning 

mechanism. Water does keep the body hydrated, but does not aid with 

increasing workout time or fat burn. Only pure caffeine, such as coffee or 

tea, provide endurance and fat burn benefits.  

 

 We conduc ted a T-test because i t has thr ee requirements, 

which were al l met. The requirements for a t-test are: sigma is 

unknown, normal d istribution, n=22<30, and the sample must be a 

simple r andom sample. The test is used to determine whether or not 

the data we collected wil l prove or disprove our hypothesis. We input 
necessary values into the equation for our T-test and based on the 

resul ts , it told us i f we should reject our null  hypothesis or fail  to reject 

it. The null  hypothesis is the opposi te of what you are asking in your 
hypothesis. So i f you asked “do you weigh more than me?” the null  
would suggest that “you weigh the same as me”. As stated earlier, 
our research question is, “does drinking caffeine before walking burn 
more calories than drinking water?” So our null hypothesis was  the 
claim that caloric  burn is the same, and the alternative is that drinking 

caffe ine burns more calories than drinking water. The T-test curve 

shows the number that we have to go over for us to reject our null. If 

our value we get from the test statistic is smaller than the cri tical  value, 
under the graph, then we accept the null  hypothesis. To get the value 

under the curve you go to the T-test chart and take the smal lest value 
for degrees of freedom from each sample, since th is is  a two sample 

experiment. The degrees of freedom for our two sample experiment is: 

(12-1=11 and 10-1=9) and you would take the one that is smallest 

(and ‘n’ is number of participants in that sample). To get the values 

for the t-test, input the data into your calc ulator and do 1-Var Stats (S x 

wil l be your standard deviation which is s wi th subscr ipt 1 and 2 in the 

equation). In conclusion we did not reject the nul l hypothesis.  

 

 After we analyzed all the data, we came to the conclusion that we 

fail to reject the null hypothesis. There is not enough evidence to suggest 

that that the consumption of caffeine increased the calories burned by our 

caffeine drinking subjects compared to our water drinking subjects. Our 

experiment results strongly show that caffeine did not increase the steps 

taken before walking. The calculated T-value was much lower than the test 
statistic. Overall, this concludes that because caffeine did not directly 

increase the amount of steps taken over water participants, caloric burn 

was also not increased by drinking caffeinated beverages. 

 Similar studies as ours have stated that caffeine helps with exercise 

endurance.  However, our study clearly shows that individuals who drank 
caffeinated beverages did not always take more steps than those who 

drank just water. Studies also say that because of the increased endurance, 

drinking caffeine can be directly related to an increase in weight loss 

because of the increased steps taken (Graham, 1998). 

 There are some improvements to the experiment that can be made. 

Some of the improvements are not l imited to; cut-off of how many steps 

each subject takes each day during the experiment, limit of how many 
grams of caffeine consumed each day. The final improvement can be made 

in recording the manner the steps are recorded because a person running 

burns more calories running or jogging, than leisurely walking.  A possible 

big improvement could be having a sample that are all in the same similar 

activity level. By having people of similar physical level, it can be more 
easily determined if caffeine affects the amount of steps you take prior to 

walking, over drinking water. 
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Preliminary Assessment Results 

Comparing Dr. Brewley’s Research based (RB) 

and Control Group (CG) classes.

Course Goals Brewley – RB 
(%)

Brewley –CG 
(%)

See Statistical Analysis as a practical and useful 
tool in today’s society.

53.33 73.68

Understand that variability is natural, predictable 
and quantifiable.

50 68.95

Know the parts of the process through which 
Statistics works to answer questions

82.22 98.95

Choose the appropriate graph and analysis 
techniques to address research questions

65.56 73.68

Communicate the results of a statistical study in 
the context of the given scenario, including 

scope of inference and causality.

52.22 89.47

Use Statistical language appropriately. 55.56 84.21

Use appropriate technology in the evolution, 
analysis and synthesis of information in problem 

solving situations.

72.22 81.58

Preliminary Assessment Results 

Comparing Dr. Sinclair’s Research based (RB) 

and Control Group (CG) classes.

Course Goals Sinclair – RB
(%)

Sinclair –CG 
(%)

See Statistical Analysis as a practical and useful 
tool in today’s society.

75.8 88.3

Understand that variability is natural, predictable 
and quantifiable.

62.5 65

Know the parts of the process through which 
Statistics works to answer questions

87.5 98.3

Choose the appropriate graph and analysis 
techniques to address research questions

87.5 92.5

Communicate the results of a statistical study in 
the context of the given scenario, including 

scope of inference and causality.

77.5 75.8

Use Statistical language appropriately. 85.8 88.3

Use appropriate technology in the evolution, 
analysis and synthesis of information in problem 

solving situations.

97.5 91.7

Preliminary Assessment Results

IEE3 – Demonstrate effective use of technology

IEE8 – Demonstrate effective quantitative reasoning

IEE Course Goals RB
(%)

CG 
(%)

8

See Statistical Analysis as a practical and useful tool in 
today’s society.

75.8 88.3

Understand that variability is natural, predictable and 
quantifiable.

62.5 65

Know the parts of the process through which Statistics 
works to answer questions

87.5 98.3

Choose the appropriate graph and analysis techniques to 
address research questions

87.5 92.5

Communicate the results of a statistical study in the context 
of the given scenario, including scope of inference and 

causality.

77.5 75.8

Use Statistical language appropriately. 85.8 88.3

3
Use appropriate technology in the evolution, analysis and 
synthesis of information in problem solving situations.

97.5 91.7

Student Evaluations - Highlights

“I really liked it (the overall design of the course), liked the way our project 
was integrated into the entire course, and I enjoyed the ‘fitness’ theme.”

“It (the research-based course) made such projects and research less 
intimidating and I feel much more comfortable doing more (research) in the 

future.”

“To see what I’ve learned being used in real life problems, supports my high 
opinion of the research-based course design.”

“Applying what you learn in class to a research project is very rewarding.”

“(This course) has prepared me to conduct statistical analysis in 
psychological studies, which I will be doing in my field.”

“(The course) related (statistics applications) to biology, which I have used 

already.”

“Most classes don’t have a goal to achieve so I liked that this class did.”

“The project, working with a team, (and) going through the process or 

research steps (contributed most to my learning).”

Student Evaluations - Lowlights

“Guidelines were not clear.”

“(Would want to) be able to pick up a study from a medical journal and 
decipher what the technical jargon means.”

“The course design took away time I could have dedicated to learning the 

important concepts to pass the class.”

“I would make group projects rather than a whole class project.”
“I feel the project takes away from the course.”

“(The instructor should) give more time to work on the project.”

T. A . Course Reflection

“This opportunity has given me such a great experience with other 
college students. I am able to go around and help each student 

individually in anything they have a question on. It has given me such 
great confidence to be able to help other students who are my age or 

even older. I believe it has also given me an opportunity as a future 
teacher what it feels like to be a teacher in the college…….Having a 

(supervisor) that leaves good instructions helped me very (much). I 
learned to be patient and open-minded.” 
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What’s Next Future Plans

for Research

• Currently running five pilot courses and collecting additional data in the 

2012-2013 school year
• Refining how statistics content is aligned with research-based project 

components

Future Plans for Work

• Refine student engagement activities and the research project components

• Work on improvements and develop teaching materials and possibilities for collaborations with 

other disciplines Summer 2013

Any 

Questions??

Dr. Priya S. 

Boindala

pboindal@ggc.edu

Dr. D. Natasha Brewley 

dbrewley@ggc.edu

Dr. JoAnna Whitener

whitener@ggc.edu

Dr. Jennifer L. Sinclair

jsincla1@ggc.edu


