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Our overall goal for our curriculum is to teach statistics in an applied manner.  In order to accomplish, this students will take 2 of the 3 classes; students will be required to take the statistics course and choose between either the biology or sustainability course.  As a final task, students will give a presentation on a project that will incorporate their 2 courses, which will teach them not only presentation skills but also how the use statistical analysis.  All the classes will be introductory; however they can be modified to accommodate higher-level students.

	
	Monday/Wednesday
	Tuesday/Thursday
	Friday

	9:00-10:30am
	Biology Lecture
	Sustainability Lecture
	Biology Lecture
	Sustainability Lecture
	Biology 

Lecture
	Sustainability

Lecture

	10:30am-12:00pm
	Statistics Lecture
	Statistics Lecture/Lab
	Statistics Lecture

	12:00pm - 1:00pm
	LUNCH

	1:00pm-2:30pm
	Lab
	Biology Recitation
	Sustainability Recitation
	Statistics Lab

	2:30pm-4:00pm
	English/Culture
	English/Culture
	
	


Biology (7.013/7.28/7.24)

Course overview: 

This class will give an overview of the basics of biology and common experimental techniques used in biochemistry, cell biology, molecular biology and genetics research.  Students will learn how to design experiments to answer certain biological questions and to interpret data and design follow-up experiments. By the end of the course, students will be able to interpret real experimental data and evaluate the validity of the experimental conclusions

The course will consist of lectures, which will teach new topics and incorporate experimental techniques, and recitation, focusing on experimental design and problem solving.

Week 1:

· Biology Review: 

· DNA translation and transcription: gene expression and regulation Protein structure

· Cell parts

· Molecular Biology: 

· DNA transcription and translation machinery

· DNA repair

· Gene expression and regulation

· microRNAs

· Recombinant DNA

· Cell Biology: Cell division-checkpoints

· Protein Localization

· Stem cells 

· Experiments and analyses: 

· Molecular Biology and General Biology: Experimental controls, Gels, Northern Blots, RT-PCR, DNA microarrays, using plasmid vectors, reporter genes

· Cell Biology: GFP protein fusion, fate mapping, explant and transplant analysis, somatic nuclear transfer, cloning

Week 2:

· Genetics:

· Pedigrees

· Mendelian genetics

· Genetic pathways

· Recombination and linkage

· Animal models

· Biochemistry: 

· Protein folding and enzyme activity

· Folding pathways 

· Affect of concentration, pH, reducing environment on folding

· Presentation skills

· Experiments and analyses: 

· Genetics: Creating knock-out and transgenic mice, punnet squares, genetic maps, epistasis test

· Protein Biochemistry: circular dichroism, Fluorescence spectroscopy, western blot, activity assay, chromatography, using the protein databank

Sustainability

Course Overview:
The course examines the growing popularity of 'sustainability' and its implications for the practice of engineering, particularly for the built environment. The course will begin with a general survey and discussion of current trends, followed by the introduction of the life cycle assessment (LCA) method as a rigorous, quantitative alternative to current popular sustainability measures for the built environment. The LCA methodology considers the impacts of products throughout their lifetimes and has been used successfully in certain packaging and manufacturing industries. This course applies the LCA methodology to the evaluation of infrastructure. Fundamentals of the computational method (matrix formulation and analysis) are presented and discussed. Topics covered include water and wastewater management, energy use, material selection, and construction.
Class meetings will consist of general lectures, often followed by a tutorial/discussion session. Computational aspects of LCA will be demonstrated via short case studies. Students are required to conduct and present a group case study, the topic of which will be decided per group according to interest.
Schedule for Sustainability

Week 1

· Introduction to Sustainability

· Life Cycle Impact of Design, Use of Materials, Demand for Sustainable Design

· Global Challenges

· Current Trends on Technology, Ecology & Economy, Ecological Footprint, Sustainability Defined

· Designing for Sustainability

· End of Life Design, Embodied & Operation Energy, the Construction Industry, Material Comparison

· Assignments:  CO2 Footprint & Emission Survey, Readings

· Recitation: Documentary Clips on Sustainability, Trends in China

Week 2

· Role of Individuals

· Design Concerns, Demolition, Rating Systems

· Designing for Sustainability

· Life Cycle Analysis Methodology

· Assignment:  Life Cycle Analysis Exercise, Concurrent Statistics Project

· Recitation: Case Studies of LCA

Principles of Statistical Analysis and Social Science Research Design.
Course Overview:
Various statistical methods, techniques, and models, integrated with the biology and sustainability classes.  The course will also provide students with a basic introduction to the open source statistical analysis software package R.  The course will also include one lecture on political science research designs and problems and how to perform effective social science research.  Lab time will be spent learning to use the software and then analyzing data using statistics.

Week 1

· Introduction to statistical methods:

· Measurement, frequency, mean, median, mode, and other examples of central tendency.  Limitations.

· Lab: installing the open source statistical software package R.  Introduction to using R.

· Descriptive Univariate Statistics: 

· Variance, Standard Deviation, Normal Distribution, Skewness, Kurtosis.

· Lab: Learning to analyze one-variable data sets using R.

· Correlation and Bivariate Regression/Overview of political science research:

· Regression methods, Residuals, Correlations Coefficients, Covariance, Examples, Limitations (Anscombe’s Quarter).  Select topics for research projects (sustainability, biology, or political science orientations encouraged.)

Week 2

· Multivariate Regression:

· Why to control, examples, slope coefficients and intercept.

· Lab: Performing bivariate and multivariate regressions using R.

· More on Multivariate Regression:

· Least Squares, Analyzing Results, Standard Error, “Goodness of Fit”, r2.

· Lab: Help with final projects.

· Presentations.

