SCIENTIFIC RESEARCH METHODS READING AND QUESTIONS

Why do scientific research?  Here are some typical motivations for research: to enhance understanding of phenomena, to work towards a solution for a specific problem, or to satisfy a need for a solution.  Here is a simplistic illustration showing the range of scientific research:

Descriptive Research

(observations on physical, biological, and chemical properties)

↕
Comparative Data Analysis

(identifying trends by linking 2 or more data sets together by analyzing data)

↕
Experimental Research

(classic research model using the scientific method, incorporating independent and dependent variables, data collection and analysis)

Descriptive Research is usually based on observations and then summarized.  One example of descriptive research is the biological survey.  In biological surveys, researchers make lists of the various life forms in a particular area, including but not limited to, the plants, birds, fishes, and insects of an area.  This type of data is particularly useful if the surveys are taken over time, so that patterns begin to emerge.  Another case in which descriptive research is useful, is when the subject of study cannot be manipulated, such as the Earth’s core, space, or certain weather events.

Comparative Data Analysis seeks to find trends by linking up different data sets.  Data about healthy or unhealthy living habits is often discovered with this research method.  For example, researchers might look at death records, and take data on the habits or environment of each individual.  Correlations such as, people with lung cancer are most likely smokers, or smoking leads to higher than normal blood pressure, are correlations that have been made by linking up separate data sets.  .  It is important to look at a large number of data points (in this case, people) in order to be confident of the conclusions drawn.  

Experimental research is often exciting to do and it can be satisfying to come up with answers to questions by setting up and performing a scientific experiment.  However, good experimental design is essential for producing valid, authentic results in research endeavors.  Poor experimental design produces results that cannot be taken as true. To design a good experiment, researchers attempt to eliminate any variable, other than the one being tested, that may affect the results of an experiment.  Not all variables can be eliminated especially when working within living systems, but steps can be taken to help mediate the problems this may cause.  

Researchers, and particularly those in medical research, need to be aware of the dangers of Experimental Bias and the Placebo Effect.

Experimental Bias is a phenomenon that can happen when the researcher influences the outcome of the experiment, whether by accident or willfully.  (Any researcher who influences experimental results on purpose is not conducting good science.)  Simply asking a question differently can influence results.  For example, asking “You don’t feel any pain, do you?” versus “Tell me what pain you are experiencing.” These two questions are similar but will likely affect the answers the patients give and thus the results of the overall experiment will be affected.  
The Placebo Effect can hinder medical research – it is defined as the real or apparent improvement in a patient's condition due to wishful thinking by the investigator or the patient. In other words, the patient can have an improvement in his/her health due only to their belief that they are taking a beneficial medicine.  
Medical techniques use three ways to rid clinical trials of this problem. These methods have helped discredit some previously accepted treatments and validate new ones. Methods used are the following: the use of a placebo, randomization, and single-blind or double-blind studies. 

Placebos are harmless, inactive substances made to look like the real medicine used in the clinical trial (they are often sugar pills made to resemble medical pills). Placebos allow the investigators to learn whether the medicine being given works better or no better than no treatment at all.  Using placebos in medical research usually serves to form the control group in an experiment.

Randomization is when two or more alternative treatments are selected by chance, not by choice. Each treatment is given with the highest level of professional care and expertise, and the results of each treatment are compared. Analyses are done at intervals during a trial, which may last years. As soon as one treatment is found to be definitely superior, the trial is stopped. In this way, the fewest number of patients receive the less beneficial treatment. 

In single- or double-blind studies, the participants don't know which medicine is being used, and they can describe what happens without bias. Blind studies are designed to prevent individuals from influencing the results. In single-blind studies, only the patient is not told what is being given. In a double-blind study, only the pharmacist knows; the doctors, nurses, patients, and other health care staff are not informed. If medically necessary, however, it is always possible to find out what the patient is taking. 

Some of the above taken from the National Institute of Health website: http://www.cc.nih.gov/participate/faqaboutcs.shtml
DIRECTIONS:   Answer the following five questions on a separate sheet of paper, using complete sentences. Restate part of the question in your answer. 

The first 3 questions are based on the following paragraph:
1. Provide an example of comparative data analysis.  

2. Provide an example of a descriptive research project.  

3. Before companies sell a drug to the public, they must perform medical studies to show that the benefits of the drug outweigh the side effects of the drug.  UCB created Zyrtec to help reduce the effects of allergies.  In clinical trials, they gave half of the people a placebo for their allergies and the other half Zyrtec.  Why did they give some of the people a placebo?

4. Suppose that a doctor feels strongly that a new drug will help cure patients of a certain ailment.  When she sets up an experiment to test her beliefs, what problems does her experiment face from the start?  What can her fellow doctors suggest she do in her experimental design to find out the true answer to the question of how effective the new drug is?
5. Provide 3 reasons a large number of test subjects for a new drug is preferable to a small number of test subjects. (Why would you rather 5000 people try your drug, as opposed to 10 people?)

