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Research Ideas
 Within the Menominee Indian Reservation, how has the annual temperature changed over the

past 100 years?
 What is the statistical relationship between measured emissions of carbon dioxide and

temperature on the Menominee Indian Reservation?
 Which type of alternative energy would be the most efficient or reliable option for the Menominee

Indian Reservation?
 What is the statistical relationship between emissions and transportation?
 What is the statistical relationship between climate change, water availability, and energy

production?
 Is the manufacturing of hybrid vehicles in the U.S. related to the purchasing of hybrid vehicles in

the U.S.?
 From a global perspective, are countries renewable energy production equivalent to renewable

energy consumption? What about the individual states in the U.S.?
 Is politics related to renewable energy government funding? Is governor type (Republican or

Democrat) related to renewable energy production?
 Are government renewable energy manufacturing incentives related to renewable energy

production?
 Has recycling increased over time? Do we recycle more paper, plastic, glass, or aluminum cans? Is

recycling higher on specific days of the week? Does recycling have a seasonally attribute? Are
some states or countries better recyclers than others?

 Is forest health and vitality related to forest management practices? Which is the highest
determinant of forest loss: humans, insects and wildlife, fire, or other?

 With respect to sustainability, is the production of organic food products related to the
consumption of organic food products (state level and country level)?

 Have vehicle emissions gone down over time? What is the impact of energy efficient vehicles on
vehicle emissions? Do cities with a higher percentage of energy efficiency vehicles have a lower
pollution rate?

 Is hunting and conservation negatively or positively influence the wildlife population? Prior to
conservation initiatives, what did the wildlife population look like?

 Does the quantity of fishery production relate to fishery consumption? Is fishery production
related Which countries

 Is the quantity of municipal waste related to the quantity of people per square area? Is the
quantity of recycling related to the quantity of people per square area?

 Is the quantity of renewable energy college degrees related to the quantity of renewable energy
manufacturing employers?

 Is gas mileage related to vehicle weight and volume? Which vehicles are the most gas efficient?
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Project Description
The semester long project has five major modules:

1. Introduction and Background
2. Regression Analysis, Results, and Conclusions
3. Hypothesis Testing, Results, and Conclusions
4. Inferences about Differences, Results, and Conclusions
5. Final Report and Presentation, Reflection

The project is a scaffold assignment, in that each module builds on the previous, with deadlines about
three weeks apart. This scaffold assignment allows the student ample opportunity to gain feedback, both
peer and instructor, to ensure the student is on track and headed in the right direction. The first four
modules use a checklist to ensure basic requirements are met, in addition to peer critiques. The last
module, Final Report and Presentation, applies a rubric to assess the quality of the completed project. The
last module also includes a reflection to assess what the student has learned with respect to Climate
Change, Renewable Energies, and Sustainability. The checklists and rubrics, with deadlines, are shown
below.

Module 1: Introduction and Background
Directions: You will receive points based on the criteria met in the check list below. As long as you meet
the criteria below, based on a pass/fail rating, you will receive 5 points. The ultimate goal of the research
is to meet the Final Report Rubric expectations, which will determine your overall grade for the final
report. Due Week 3.

Introduction

 Clearly state research question(s).
 Provide motivation for the research to explain why this research is important. Find a minimum of

two academic sources (books, journals, magazines, and websites) that provide practical support
for the importance of this research question.

Background

 Clearly state 3 hypotheses.
 Provide logic and reasoning for the hypotheses. Find a minimum of two academic sources (books,

journals, magazines, and websites) that provide practical support for the logic and reasoning
behind the hypothesis development.

 Find a data source (and cite it) that will potentially be used to answer the research question.

Peer Critiques

1. One thing my group mate did well is…
2. One thing my group mate could improve upon is…
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Module 2: Regression Analysis, Results, and Conclusions
Directions: You will receive points based on the criteria met in the check list below. As long as you meet
the criteria below, based on a pass/fail rating, you will receive 5 points. The ultimate goal of the research
is to meet the Final Report Rubric expectations, which will determine your overall grade for the final
report. Due Week 6.

Introduction

 Updated per feedback.

Background

 Updated per feedback.

Method

 Insert the data table.
 Describe the variables.
 Provide descriptive statistics (mean, standard deviation, variance, and range) of each variable.
 Create a frequency histogram of data.
 Explain the usefulness and purpose of Regression Analysis

Analysis

 Insert the scatter plot including the equation of the line.
 Insert a copy of the regression results.

Results

 State the equation of the line and its implications.
 State the coefficient of determination and its implications.
 State the slope and its implications.
 State the r-square value and its implications.

Peer Critiques

1. One thing my group mate did well is…
2. One thing my group mate could improve upon is…
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Module 3: Hypothesis Testing, Results, and Conclusions
Directions: You will receive points based on the criteria met in the check list below. As long as you meet
the criteria below, based on a pass/fail rating, you will receive 5 points. The ultimate goal of the research
is to meet the Final Report Rubric expectations, which will determine your overall grade for the final
report. Due Week 9.

Introduction

 Updated per feedback.

Background

 Updated per feedback.

Method

 Updated per feedback.
 Insert the data table.
 Describe the variables.
 Provide descriptive statistics (mean, standard deviation, variance, and range) of each variable.
 Create a frequency histogram of data.
 Explain the usefulness and purpose of Hypothesis Testing.

Analysis

 Updated per feedback.
 Clearly state which type of hypothesis test will be used.
 Clearly identify the 7 steps of the hypothesis test.

Results

 Updated per feedback.
 Explain if reject or cannot reject and its implications.

Conclusions

 Updated per feedback.

Peer Critiques

1. One thing my group mate did well is…
2. One thing my group mate could improve upon is…
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Module 4: Inferences about Differences, Results, and
Conclusions
Directions: You will receive points based on the criteria met in the check list below. As long as you meet
the criteria below, based on a pass/fail rating, you will receive 5 points. The ultimate goal of the research
is to meet the Final Report Rubric expectations, which will determine your overall grade for the final
report. Due Week 12.

Introduction

 Updated per feedback.

Background

 Updated per feedback.

Method

 Updated per feedback.
 Insert the data table.
 Describe the variables.
 Provide descriptive statistics (mean, standard deviation, variance, and range) of each variable.
 Create a frequency histogram of data.
 Explain the usefulness and purpose of Hypothesis Testing.

Analysis

 Updated per feedback.
 Clearly state which type of hypothesis test will be used.
 Clearly identify the 7 steps of the hypothesis test.

Results

 Updated per feedback.
 Explain if reject or cannot reject and its implications.

Conclusions

 Updated per feedback.

Peer Critiques

a) One thing my group mate did well is…
b) One thing my group mate could improve upon is…
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Module 5: Final Report, Presentation, and Reflection
Directions: The final report and presentation are due Week 15. After each student presents his or her
project, you need to provide immediate verbal peer feedback for each presenter. The reflection is due at
the end of the week. See rubrics for grade assessment of final report, final presentation, and reflection.

Peer Feedback on Presentation

1. One thing the presenter(s) did well is…
2. One thing the presenter(s) could improve upon is…

Reflection Assignment

Each student will include a written summary of:

 the beliefs, ideas and strategies about Climate Change, Renewable Energies, and Sustainability
that have changed and made the strongest impression on them this semester, and

 an assessment of your individual responsibility for Climate Change, Renewable Energies, and
Sustainability at this point and what you want to strengthen.
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Final Report Rubric
Topic Novice (0-2 pts) Effective (3-6 pts) Expert (7-10 pts)
Introduction Little or no grasp of

research agenda. Data
set is not aligned with
research objectives.
Major deficiencies that
will impact the quality of
the analysis and results.

Overall sound understanding
of the research objectives.
Does not show evidence of
practical link between
research outcomes and
intended data set. In addition,
data set is cited and there are
a minimum of two sources to
support the research.

Clear and complete
understanding of research
problem and constraints,
research goal, potential
practical outcomes, and
intended data set. In addition,
data set is cited and there are
a minimum of two sources to
support the research.

Background Hypothesis
development is not
relevant or only relevant
for some aspects; theory
is not clearly articulated
and/or has incorrect or
incomplete components
or lack of cited support.

Hypothesis development is
relevant and accurately
described; some components
may not be present or are
unclear. Connection to
supported sources is mostly
clear and complete, or has
some minor errors.

Hypothesis development is
relevant, accurately described
and all relevant components
are included. In addition,
there are a minimum of two
sources to support the
hypothesis development.

Method Missing components or
lack of connection to
research question.

Data set, including variables,
is not entirely identified or
relevance to research question
is only somewhat supported.

Data set, including variables,
is clearly identified and
relevant to research question.
Descriptive statistics provide
clear and concise introduction
to data set.

Analysis Analysis selected is
vague, incomplete, or
not relevant to the
research question.

Analysis is relevant to the
research question and is
mostly accurate and complete.

Analysis selected is highly
relevant to the research
question, is presented
accurately and completely.

Results Results are inaccurate or
incomplete.

There are some unclear
components or some minor
errors in the results.

Results are presented clearly,
accurately, and completely.

Conclusion Conclusion may not be
clear and the
connections to the
research are incorrect or
unclear or just a
repetition of the
findings without
explanation.

Conclusion is clearly stated
and connections to research
and position are mostly clear,
some aspects may not be
connected or minor errors in
logic are present.

Conclusion is clearly stated
and connections to the
research and position are
clear and relevant. The
underlying logic is explicit.

Overall Flow Paper is poorly
organized and difficult
to read
– does not flow logically
from one part to
another. There are
several spelling and/or
grammatical errors.
Writing lacks clarity and
conciseness.

Paper is generally well
organized and most of the
argument is easy to follow.
There is only a few minor
spelling or grammatical
errors, or terms are not clearly
defined. Writing is mostly
clear but may lack
conciseness.

Paper is coherently organized
and the logic is easy to follow.
There is no spelling or
grammatical errors and
terminology is clearly defined.
Writing is clear and concise
and persuasive.
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Final Presentation Rubric
Topic Novice (0-2 pts) Effective (3-6 pts) Expert (7-10 pts)
Organization Audience has difficulty

following presentation
because student jumps
aground.

Student presents
information in logical
sequence which
audience can follow.

Student presents information in
logical, interesting sequence
which audience can follow.

Subject
Knowledge

Student is uncomfortable
with information and is
able to answer only
rudimentary questions.

Student is at ease with
expected answers to all
questions, but fails to
elaborate.

Student demonstrates full
knowledge (more than required)
by answering all class questions
with explanations and
elaboration.

Graphics Student uses superfluous
graphics or no graphics.

Student’s graphics
relate to text and
presentation.

Student’s graphics explain and
reinforce screen text and
presentation.

Mechanics Student’s presentation has
three or more spelling
and/or grammatical errors.

Presentation has not
more than two
misspellings and/or
grammatical errors.

Presentation has not
misspellings or grammatical
errors.

Eye Contact Student occasionally uses
eye contact, but still reads
most of presentation.

Student maintains eye
contact most of the
time but frequently
returns to notes.

Student maintains eye contact
with audience, seldom returning
to notes.

Elocution Student’s voice is low.
Audience members have
difficulty hearing
presentation.

Student’s voice is clear.
Most audience
members can hear
presentation.

Student uses a clear voice and
correct pronunciation of terms
so that all audience members
can hear presentation.
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Reflection Rubric

Expert (10-7 pts) Effective (6-4 pts) Novice (3-0 pts)

Specificity Student identifies specific
beliefs about Climate Change,
Renewable Energies, and
Sustainability that have
changed; student points out
specific  concepts and ideas
that are new; student
elaborates on specific
strategies (based on beliefs
and concepts) beginning to
use or intends to use;
explains critically why all
changes matter to them and
their impact in their
individual responsibility.

Student identifies specific
beliefs about Climate
Change, Renewable
Energies, and Sustainability
that have changed; student
points out specific  concepts
and ideas that are new;
student elaborates on
specific  strategies (based on
beliefs and concepts)
beginning to use or intends
to use; thoughtfully explains
why most changes matter to
them.

Student identifies a few
specific beliefs about Climate
Change, Renewable Energies,
and Sustainability that have
changed; student vaguely
points out some specific
concepts and ideas that are
new; student minimally
describes few strategies
(unclear if related to beliefs
and concepts) beginning to
use or intends to use; vaguely
explains why these changes
matter to them.

Thorough Student provides numerous
examples of Climate Change,
Renewable Energies, and
Sustainability strengths and
weakness; assessment well
linked to project objectives
and outcomes.

Student provides some
examples of Climate
Change, Renewable
Energies, and Sustainability
strengths AND weakness;
assessment at times clearly
linked to project objectives
and outcomes.

Student provides few
examples of Climate Change,
Renewable Energies, and
Sustainability strengths  OR
weakness; assessment not
easily linked to project
objectives and outcomes.
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Actual Student Peer Feedback and Lessons Learned
Examples of Peer Feedback: One thing the presenter did well…

 “Good eye contact and nice flow.”
 “Knew the information well.”
 “Spoke clearly.”
 “I liked how you engaged your audience.”
 “Loved the video.”
 “Went above and beyond the professor’s expectations.”
 “Had lots of data. Can see you put a lot of work into project.”

Examples of Peer Feedback: One thing the presenter could improve…

 “Try not to hide behind the computer.”
 “Put less information on the slides.”
 “Have more eye contact and speak a little louder.”
 “Reduce using words ‘like’ and ‘um’ and ‘uh’.”
 “Facial expressions – don’t act like your presentation is horrible.”
 “You should have practiced the presentation ahead of time.”
 “More eye contact.”

Examples of Lessons Learned:

 “What I learned from the presentations given yesterday as a whole is there are many different
issues which need our attention. [Student] opened my eyes to something I had always wondered
about because of my recent trip to Arizona. From my reservation you can see this giant cloud of
smog over the populated areas as the sun is setting. [Student] made me aware of what this smog
was created from and I can now tell people about the toxins given off.”

 “[Student] told us about the ambient noise from the [wind] turbines and how they cause sleep
disturbances. They are very controversial yet are in our backyard! Never knew they were so many
so close.”

 “The story of stud told us each person produces 4.5 lbs of waste a day and yes we can recycle the
foil from the Hershey kiss.”

 “[Student] made me think twice about how much of an impact our actions have on our
surroundings.”

 “I realized how important recycling is and how it can improve the world so that we are able to
have a place to live.”

 “Thanks for making stats fun and I really learned a lot. I was very worried about taking this class
as I took college math many many years ago but I did survive!”

 “I learned to be attentive to the information that one presents to tan audience. Ensure the data is
correct and supports my conclusion. Do not manipulate the data to achieve a hypothesis that
favors the wrong conclusion.”

 “I especially like how [the student] presented the information and made us aware of the debates
other energy sources bring to the table.”
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Benefits for Learners
 Semester long project promotes student engagement in climate change, renewable energies, and

sustainability issues throughout the semester, instead of the common last minute cram sessions
to get a paper done (not done correctly).

 Rubrics and due dates provide clear guidelines as to what is expected and when.
 Potential list of ideas give students an idea about where to get started and what data is associated

with sustainability and renewable energies.
 Scaffold assignment provides students with 4 opportunities for peer critiques and instructor

feedback to ensure they are heading in the right direction.
 Project applies higher levels of Bloom’s taxonomy.
 Students are given the opportunity to present their information, which builds their confidence in

public speaking. Furthermore, students obtain immediate feedback from their peers as to what
went right and how to improve the presentation.

 The combination of project, presentation, and reflection applies all components of Kolb’s learning
cycling (Concrete, Reflection, Abstract Conceptualization, and Active Experimentation).

 Option to work individually or in groups aims to promote awareness of student’s needs related to
the demands of school, work, and home.

 The independent nature of the project considers different aspects of student learning styles
(visual, audio, reading, kinesthetic) as students can choose their own type of data format and
references (e.g. videos, podcasts, etc…).

 The requirement for peer critiques gives students the ability to learn about topics outside his or
her specific project area.

 The final reflection allows the student to reflect on what was learned over the semester.
Furthermore, they will assess what the projects mean to their personal life and their individual
responsibility to Climate Change, Renewable Energies, and Sustainability.

 Quantitative topic focuses on students technical writing skills.
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Sample Final Report
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Sample Final Presentation
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