Experimental Methods and Statistics  Psyc 2310
TuFri 2-4pm  Carnegie 206

 Office hours  TuFr  4-5pm

Noble

nobler@rpi.edu

X6492

Online office hours  most evenings at gordon9462000@yahoo.com
Online resources 

Elements of Style

APA format

Web of knowledge

Psych lit

ATTENDANCE POLICY

.  Students are expected to attend class.  Failure to attend class is no

excuse for not participating in class based activities .  When an individual

does not attend class they are responsible for any class work.  Students will be organized into groups  and Group members are responsible for supporting each other and keeping each other  fully informed about all course activities..

ACADEMIC INTEGRITY

        Student-teacher relations are built on trust.  For example, students

trust that teachers have made appropriate decisions about the structure and

content of the courses they teach, and teachers trust that the

assignments students in have been carried out in the manner called for.

Acts which violate this trust undermine the educational process.

        The Rensselaer Handbook defines various forms of academic dishonesty

And procedures for responding to them.  All forms are violations of the trust

between students and teachers.  Students should familiarize themselves with

procedures for responding to them.  All forms are violations of the trust

between students and teachers.  Students should familiarize themselves with

this portion of the Rensselaer Handbook and note that the penalties for

plagiarism and other forms of cheating can be quite severe.

CLASSROOM CONDUCT

Basic rules of conduct

1. be nice , treat everyone with respect and consideration

2. have fun , a playful  spirit and  sense of adventure is essential to real learning

3. learn something in every class 

4. take some risks ,  making mistakes is a major strategy to effective learning 

5. be discrete and respect the privacy of others  the classroom should be a safe place 

6. always use  polite language that respects the diversity of classroom participants

Experimental methods and statistics course agenda 

1. goals 

a. learn how to think clearly about empirical questions

b. how to critically evaluate answers to empirical questions

c. how to identify empirical questions vs other kinds

d. how to think in statistical terms about a noisy universe

e. how to conduct empirical studies of a relatively simple sort

f. how to build models of behavior

g. how to evaluate models of behavior

2. what we are doing when we do empirical work on behavior

3. What are the challenges to doing behavioral research on humans

a. Humans are inherently unique

b. Humans are biological organisms

c. Humans are changed by the stimuli we use to elicit response

d. Humans are complex and only partially understood

e. We don’t have a lot of measurement tools or even conceptual dimensions to work with

f. Environmental factors are strong determinants of behavior but we have poor control over environments and only very primitive ways of describing them.

4. What can we assume for starters

a. If you put the same person in the same situation they will do the same thing

b. The more similar the person and the situation the more similar the response

5. Goals of empirical work

a. Idea testing

b. Model building

c. Testing falsifiablity of theories and models

d. Generally not building theories or developing laws

6. the dangers of common sense

a. all true statements are embedded in common sense  and the contrary of that statement

b. postmodernist thinking infects all k-12 and popular culture, the democracy of the mental market place is simply wrong.   Not everyone’s opinion or position is equally valid , truth is not an illusion just very difficult to get to.

c. Our daily experiences are increasingly invalid as  evidence of the world at large

i. In 19th century pretty much we all lived in the same world and it was simple  ( see little house on the prairie etc ) life was much more transparent

ii. In 21st century we live in little homogenous bubbles ( see the great sort, or any research on the diaspora in cyberspace)

Course Goal is to prepare students to become
1. Intelligent consumer of  Psychological Research

2. Competent producer of  Psychological  Research

Satisfying the course goals

1. Becoming an intelligent consumer of psychological research
Concepts that need to be mastered

I. Statististical concepts

A. the basic descriptive statistics : mean, mode, median,  variance

B. the basic properties of the normal distribution

C.  Linear  measures of similiarity and association:

Correlation and Regression: single and multiple

D. Hypothesis testing: 

The relations between  sample estimates and population parameters

The null hypothesis

Type I error

Type II error

(note: a discussion of Bayesian approaches vs  classical hypothesis testing approaches will be added  in lecture).

E. Analysis of variance

1. The assumptions involved ( a brief discussion of the consequences of violating the assumptions will be  added)

2. The notion of partitioning variance

3. The  concept of degrees of freedom

4. Post hoc analysis ( notice how the thinking here is fuzzy)

F. Nonparametric statistics

1. when to use them

2. the benefits and costs

Research  related concepts

Basic issues

1. The concept of hypothesis testing

2. The distinction between theoretical and operational definitions

3. Reproducibility

4. The role of theory in Science 

Basic Research Strategies

1. The uses and limitations of the basic methods of descriptive techniques

a. analysis of secondary records 

b. naturalistic observation

c. Case studies: clinical and otherwise

d. Correlation studies

e. Ex post facto studies

f. Longitudinal vs cross sectional studies

g. Survey studies ( broken down by type)

h. Participant observation

i. Meta Analysis

2. Representative Samples

Basic Philosophical issues

The Notion of causation and causal inference

A.Mills Cannons 

1. Method of agreement

2. Method of differences

3. Method of agreement and difference

4. Method of concomitant variation

B. Necessary and sufficient conditions

C. The notion of Falsifiabilty

The basic elements of  an Experiment

The costs and benefits of Experimental approaches

The comparative advantages and disadvantages of field studies vs laboratory studies

Formulating Research Questions

How to conduct a literature review

Formulating Research Hypotheses

Logic of comparisonexperimental vs control groups

The concept of  an interaction: one way , two way, no way

Ethical Issues

Ethical responsibilities to the research community

Ethical responsibilities to  the subjects

Ethical responsibilities to the community at large

The concepts of informed consent  and deception

APA code of ethics

Basic Issues of Experimental design

Validity and Generalizability

The concept of variables: independent variables, dependent variables ,

Manipulation checks Experimental methods: Why do science on behavior

We do science to produce progress. -discuss

Science

1. systematic observation

2. objective

3. relies on reproducible phenomena

4. public

Psychology

Beyond common sense

Problems with theoretical terms in psychology: ordinary language transformed into theoretical language without warning and then transformed to operational definitions

Basically all we have is our methodology

Derivies from 

1. the uniqueness of human beings

2. the complexity of behavior

3. the variability of behavior under “standard conditions”

Reliability and Validit

Confounding

Selection procedures: reasons for 

Advanced Design topics

Costs and benefits of different experimental strategies

Randomization: costs and benefits-what does random mean

Matching and yoked controls

Counterbalancing

Blind procedures : costs and benefits

The costs and benefits of quasi-experimental designs

Time-series designs

2.Competent producer of Psychological Research

Major course Competencies.

a.The Ability to use Psychological Literature to answer questions

b.The ability to generate sound proposals that describe a question,  describe a research strategy for answering the question, and construct a convincing argument for providing the resources to carry out the research ( a grant proposal-using the nsf format)

c.The ability to provide an empirical answer to a specific research question and report the answer in standard format

Products and Deadlines

1. Each group will complete  a literature review by Feb 1

2. Each group will complete their grant proposal  plus literature review by  March 1

    Proposals should be between 3-5 pages (approx. 800-1500 words) and

should include:

    1. A description of the project including a statement of how it advances the mission statement established for the course by initial discussions
    2. A budget

    3. A time line for completion of the project (if it will extend

beyond one semester in duration),

    4. A discussion of how you will build on the outcomes of the project

in the future.

3. Each group will submit their final research  report by  midnite April 21 and  be prepared to present to the class the last week of class

Grading

A letter grade will be assigned to the literature review, the grant proposal, and the research report using the following “guideline”  A= based on this effort I would write a recommendation to a ph.d program; “B=  I would write a recommendation to a M.S. program ( i.e. can do competent work under close supervision) , C= I would acknowledge that you are a psychology major, less than  C means you should reevaluate your commitment to psychology.  

Mid term assessment.  My best guess is that  the grade you have at midterm ( see above) predicts your final grade assuming continuing and consistent effort.   Anyone requiring further clarification can schedule a conference with the professor.

Anything else done for this class  is quite simply a requirement for completing the course and if not completed satisfactorily you will get an incomplete for the course.  The method for determining your mastery of the concepts listed above will be determined after class discussion  during the first week

Phenomena driven research  on the internet

1. natural history phase-scoping out what is going on

2. focus group approaches to shaping the question

3. Linnda caporael’s approach

4. ethnographis

4. survey qpproaches to quantifying the basic issues

5. non-invasive validation approaches


archiaval data, electonic garbology ,etc.

5. process related issues : protocol analysis, text analysis, the art of analyzing anecdotes

Lecture 1

Experimental methods: Why do science on behavior

We do science to produce progress. -discuss

Science

6. systematic observation

7. objective

8. relies on reproducible phenomena

9. public

Psychology

Beyond common sense

Problems with theoretical terms in psychology: ordinary language transformed into theoretical language without warning and then transformed to operational definitions

Basically all we have is our methodology

Derivies from 

4. the uniqueness of human beings

5. the complexity of behavior

6. the variability of behavior under “standard conditions”

Course Activities

1. becoming a competent consumer of  research

a. ripped from the headlines : weekly activity   due Friday (initially articles will be assigned to get students started)
i. given a question find articles online and critically evaluate the ‘answer ‘ that the article provides .

ii. select and critically evaluate  articles found online.

b. Annotated bibliography on assigned topic 

c. Literature review based on pooled annotated bibliographies describing the state of the art on the problem

i. What are the key issues , problems, phenomena

ii. What is already known 

iii. What are key limitations and flaws to current literature

iv. What needs to be discovered and why

v. Most promising approaches to discovering what needs to be discovered

2. Becoming a competent producer of  behavioral research

a. Master the requirements for ethical acceptable research – pass the nci online course

b. Learn how to do quick and dirty pilot studies

c. Master the research cycle 

i. Posing a question- preliminary proposal due
ii. Developing procedures to answer the question  : instruments  and definitions , subject pool  

1. operational definitions

2. pilot testing

3. iterate 

iii. Planning for and then making appropriate observations –writing the methods section Rationally interpreting the empirical observations.  Writing the discussion  section  

iv. Communicating the results   : power point presentation and  APA style  paper due  by last day of class

3. Model   of the process

Idea generating phase

Problem definition phase

Procedures design phase

Data-analysis phase

Interpretation phase

iterate

Resources

Writing guide


Guidelines
The opening paragraph of your paper should describe the question you are addressing and briefly indicate your position on it.
In subsequent paragraphs, develop your position and provide evidence for it.
The closing paragraph should clearly state your conclusions.
Be sure there is a clear transition from the end of one paragraph to the beginning of the next one.
Proofread your paper before submitting it. Then proofread it again. Papers with careless errors will be returned ungraded for revision within 24 hours.
The paper should be submitted both in hard copy in class on the due date and electronically.

Rules for structuring an essay

1. Think about what you want to say. Gather the ideas you want to use from the course materials, your personal experiences and any other sources at your disposal
a. what is the specific topic to be addressed
b. what are the key issues involved
c. what are the important details
d. how do your personal experiences relate to the theoretical and conceptual issues in the course materials.
e. collect the relevant information and think about it.

2. Develop a thesis statement or main point to the essay
This statement tells the reader what you intend to do in your paper. It is a clear concise statement about how you intend to structure your essay, what your main focus is, and what points you want to make. Be sure to think about what your thesis. It should be specific, and written so that your reader can follow what you set out to do. Most thesis statements fail to be specific enough. Talking helps! Or go back to your text and check your train of thought. Once you have a solid thesis statement, rewrite the rest of the essay to be consistent with the focus of the essay. I know you are supposed to start with a thesis statement but writing is a process of thinking and discovery and often the last thing we discover is what we are trying to say. Expect to write more than one draft of your paper-no one writes good copy on the first pass.

3. Develop a structure for your paper and follow it. Your paper should have:
* beginning (introduction of the topic, maybe a brief summary of the article, your thesis statement; what is your paper all about? What do you intend to argue).
* middle ( present the argument that supports your thesis. Each paragraph here should follow logically from the one before, and

*end (returns to the thesis statement and demonstrate that you have successfully accomplished what you have set out to do; do not bring up new ideas here, the argument should be sound and well supported

4. Check and recheck your structure
Writing an outline may help you to check the structure of your essay, because you are forced to think logically. an outline is a way to organize your thoughts ( e.g. chronologically, according to general concepts and specific applications, according to cause and effect) so that the reader can easily follow and be convinced by your argument.

Writing the first draft
Treat each paragraph like a miniature essay ( first sentence to connect to the previous paragraph and presents the idea that will be developed in the following sentences). Keep your paragraphs a reasonable length ( general rule 5-6 paragraphs per page). Use quotations sparingly, it is better to put your argument in your own words. When you have finished your first draft then start polishing it up. First make sure it says what you want it to say, then make sure it says it clearly, and convincingly, and at last work on details of grammar and style.

Be Aware of your Grammar and Style
* write for your reader (a college professor with limited experience outside the academe)
* Make no major error in grammar
* Use the active voice
* Be specific and use examples
* Let your words show commitment
* Avoid sentence fragments and run-on sentences
* Write in short sentences
* Omit needless words

source: adapted from Colander, David; and Gamber, Jennifer (1996): Case Studies in Microeconomics-selections from the Wall Street Journal, New Haven



A quick and Dirty Guide for Busy People

I recognize that the writing skills of the people taking this course vary greatly. This guide is intended for people who have not mastered the art of producing usable copy consistently, on deadline, and with a minimum of pain. This approach works for sleep deprived individuals writing at odd hours. There is no guarantee that it is the ideal for well rested individuals with time on their hands.

The key to writing on deadline is to keep writing, no writer's block or creative difficulties. The only way to keep writing is to keep it simple. Do one small thing at a time and don't worry about the big picture. Never try to write and edit at the same time-they are different psychological processes. Most people are not good at doing more than one thing at a time.

Step one: Write down anything that might be relevant to the topic at hand. If nothing comes to mind just start typing (e.g., I will never take another course as long as I live" ) until you get bored silly and can start doing the assignment. Don't be critical, just type, type, type.

Step two: Go over what you have written and cross out all the duplications; you've probably made the most important points several times. One way to find out what you think is important is simply to count.

Step three: Cross out all the stuff that is completely irrelevant, no matter how beautiful the phrasing. When in doubt leave it in-don't think too hard.

Step four: Put the remaining sentences in a reasonable order. When in doubt flip a coin, if you can't tell which sentence goes first it may not matter. If you don't like the results of the coin toss then you know what order to put things in.

NOW TAKE A FIVE MINUTE BREAK (LONGER IF YOU CAN)

Step five: Edit for sense: Look at each sentence and ask " Does this say what I want it to say and do I really want to say it?" rewrite each sentence til you can say yes to both questions

Step six: Check for spelling and grammar-computers are good at this but not great.

Step seven: Have someone else read it and tell you what you think it means-this is what friends are for. Fix any discrepancies.

Step eight: Sleep on it and reread it at least 24 hours later.

Step nine: Mail it and forget about it.


NOTE: RENSSELAER HAS AN EXCELLENT WRITING CENTER . IT CAN HELP YOU WITH CERTAIN ASPECTS OF THE WRITING TASK.

