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Problem Statement/Purpose
A problem statement should be written in the form of a question that guides the investigation. Questions should be clearly stated, suggests something to do through testing in order to answer it. Problem statements vary according to the type of research.

There are six different categories of research activities classified into qualitative and quantitative in nature. Three of the categories frequently used for Science Fair projects in progressive degrees of complexity are: descriptive studies, comparative studies and experimental studies. 

A descriptive study involves regularly scheduled observations to collect data through observations, interviews, surveys and questionnaires to test the hypothesis of the study. Data can be obtained from a population or from a random sample of the population to determine the group status with respect to the variable(s). Developmental descriptive studies shows variation of data over time, taken at a cross section (ex. different age subjects studied at a time or soil samples from different depths) or in a longitudinal manner (ex. follow a single group or ecological changes in an area for a length of time). Descriptive data prompts future comparative and experimental studies.
Descriptive (observe)

What happens when______?

Ex. What happens when vitamin C is exposed to heat?

How do _____?
           Ex. How do parents feel about a uniform policy?
In comparative or correlational studies, two or more variables are compared in order to find possible relationships. During correlational research the focus is on the degree of relationship between the variables and not on the effect of one variable on another. Sometimes, correlational research is used to predict one variable from another based on the degree of relationship commonly determined by a correlation coefficient.
Comparative (compare)

Which _______ is best for _____?
Ex. Which treatment is best for controlling Keiferia lycopersicella (tomato pinworm)?  

Which _____ is a better predictor of ____?
Ex. Which measure SAT scores, high school grades or aptitude test scores is a better predictor of success in college as measured by 
graduation rates? 

In an experimental study the investigator has control over the independent variable and manipulates this in an attempt to describe a causal relationship between the independent and dependent variables. Experimental studies normally require that subjects/objects are randomly placed in the experimental and control groups. 
Experimental (correlate)
What effect does __________have on ________?

How do/does __________ affect _____________?

To what extent do/does _______affect _______?

Ex. What effect does an acidic environment have on iron absorption?

Ex. How does the color of paper affect the memorization of new vocabulary terms?
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Writing Your Problem Statement
Student Name ____________________   Period ______   Date _______________

Rules: The problem statement or question of the experiment should be written clearly and always indicate something to do or to try. The answer is never a fact or a simple “yes” or “no” statement. Good questions show the relationship between the variables being studied in the experiment.  The format of the question can vary depending on the type of research.

Instructions: Read the sections below showing format questions for each type of research. Fill in the questions, using one or more words from the word bank below. You can add modifiers or adjectives to make your questions more specific.

Word Bank: sleep, adolescents, activities, food, music, lack of sleep, hamsters, mattress, light, color, day, night, hours of sleep, alertness,

schoolwork, sports, drinking coffee, insomnia, dream(s), children.

1. Descriptive research helps the scientist observe and describe characteristics such as what happens, when, where, how often and with what intensity. Scientists use this type of research when not much is known about the topic. Descriptive research includes surveys, observations and case studies.

What happens when _______________________________?

2. Comparative research examines the naturally occurring relationships between two variables. In this case, the scientist does not change the variables (things that can vary or change) but keeps track of the changes as they occur. 

Which _____________________ is best for _______________________?

3. Experimental research studies the cause-effect relationships between the independent and dependent variables. In an experiment there should be only one thing, which we change, known as the independent variable (I.V.). Our job as scientists is to observe and measure carefully the change(s) that occur as a consequence or the dependent variable (D.V). All other variables or possible factors that could affect our study should be kept the same. These are kept constant. 

                                      I.V.                                               D.V.

What effect does _______________ have on ______________________?

How do/does __________________ affect  ________________________?

To what extent do/does ________________ affect __________________?
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