Action Research – Comparing Differences Between Groups

In an attempt to improve practices in the preK-12 classroom and to also satisfy the quality of reporting to administrators and parents, many teachers engage in some type of research project where differences between groups are compared to determine if there is a Significant Difference.   The purpose of this worksheet is to bring to your attention a few points that you should consider so that your research activities are focused and of high quality.  This worksheet will remind you to:

Determine the nature of the data you plan to correct:

1. Data can be viewed as being either parametric (measured) or nonparametric (counted).

2. Data can also be viewed as being nominal (named), ordinal (placed in order), interval (equal intervals between scores), ratio (data with a true zero value, which allows percentage comparisons).

Prepare a meaningful methodology that supports comparison(s) between groups, providing detail on the following parts of the project:

1. Who.

2. What.

3. When.

4. Where.

5. Why.

6. How.

Engage in some type of statistical analysis of the data, which in most cases calls for involvement with the following: 

1. Chi-square

2. t-Test

3. Correlation (Pearson’s test and/or Spearman’s test)

4. Analysis of Variance (ANOVA)

5. Regression and Model Building

Prepare an interpretation of outcomes that follows the standards of accepted statistical techniques, with outcomes presented in the form of:

1. Tables

2. Graphs

3. Selected Levels of Probability

Data

Data can take many forms.  As a classroom teacher, you may need to know if there are gender differences in technology skills, with the datum gender defined as B = Boys and G = Girls.  Or, you may instead need to know if there is an association between test scores from a State-administered standardized test and attendance.  

Data can be viewed in many ways.  One way to view data is to differentiate between parametric data and nonparametric data: 

1. 
Parametric data are "measured" data . 

A combined SAT score of 1250 is a measured datum in you have a reasonable expectation that someone with this score did “better” on the test than someone who had a combined SAT score of 925.

 
2.  
Nonparametric data "are either counted or ranked" data.  

How many boys do you have in your class?  This type of counting activity, based on gender in this case, yields a nonparametric datum.

Another way to view data is to create categories that are organized on the way data are quantified.   It is generally agreed that there are four "types" or "levels" of data measurement: 

1.  
Nominal measurement:  Nominal data are "counted" (or named) and are conveniently placed into predefined categories.   

Consider the number of males and females in a sample.  Assuming that each subject can only be either male or female at any one time, the number of male subjects is a nominal datum. 

2.  
Ordinal measurement:  Ordinal data are "ranked" data.  As such, ordinal data allow greater inference than data associated with the nominal scale. 

Consider how family income is typically reported when viewing student records.  Only rarely would you know the exact $ value for a student’s family income.  Instead, you typically know family income in terms of its place on a range of family incomes:

1 
$19,999 or less

2 
$20,000 to $29,999

3 
$30,000 to $39,999

4 
$40,000 to $49,999

5 
$50,000 or more  


This range is placed order, thus the term ordinal measurement.


3.
Interval measurement:  Interval data are measured in "equal intervals."  Consider test scores on a 100-point test.  The difference between an 89 and a 90 is ostensibly equal to the difference between an 45 and a 46.  This scale represents equal intervals between data and they provide a level of precision that was not found with nominal data and ordinal data. 

4.
Ratio measurement:  Ratio data are like interval data, but ratio data also have two other very important characteristics: 

A. Ratio data have a true zero. 

B. Ratio data are "real" numbers and they can be subjected to standard mathematical procedures (e.g., addition, subtraction, multiplication, division).  Because of this characteristic, ratio data can be expressed in "ratio" form.  With ratio data, you can assume that "50" is truly "twice the measure of 25." 

Methodology

The planning and implementation of methodology for an action research project is often viewed as the most important part of the activity.  The methodology should be written in narrative format and it should explain in detail the following:

1. 
Who‑‑everyone involved with the action research activity must be identified.  Be sure to describe how participants (e.g., researchers, subjects) were selected.  Rarely does preK-12 action research allow the luxury of random selection.  Instead, you typically work with the students in your class, only.  If that is the case, be sure to describe who the participants were and how they were assigned to the activity. 

2.  
What‑‑every score and measurement must be provided.  Data are often presented in table format, or appended to the final report if the data file is too large. 

3.  
When‑‑exact dates and times are essential for full identification of methodology.  Regarding expected detail, the term Fall Semester 2003 is acceptable, but  the dates October 2, 2003 to December 18, 2003 is more descriptive and meaningful 

4. 
Where—within policy limitations, be as descriptive as possible in terms of setting.  The term Charles Babbage Middle School; Anytown, Florida is ideal, but local policy may limit you to instead use the broad descriptor, a middle school in Southeastern Florida.  What is most important here is to know if the location was in a real school setting, or was it instead organized in more ideal lab conditions. 

5.  
Why‑‑procedures must be justified and based upon sound principles of practice, but they must also be realistic.  Perhaps in the perfect world, you would have the luxury of random assignment for students in your action research project.  The reality, however, is that this practice is not possible under any circumstances. 

6.  
How‑‑the general sequence of actions should be so clear that a peer should be able to either replicate the project. 

Statistical Analysis

Most action research in the preK-12 classroom will be organized as a One Group Pretest/Posttest Design and the selected statistical analysis technique is based on the level of measurement associated with this project.  In this type of design:

1. The researcher has an intact group (i.e., a class of 32 students).

2. The group is given a pretest assessment, to provide baseline measurement.

3. The group is then exposed to a treatment condition.

4. After a predetermined period of time, the group is then given a posttest assessment, to determine change (i.e., gain or loss) in scores or whatever measurement was previously assessed.

5. The data are then subjected to the most appropriate statistical test.

Imagine that you are an English teacher and that you have a group of 9th grade students who are currently studying the play Romeo and Juliet.  You decide to introduce distance learning activities into your presentations and students are encouraged to use resources on the Internet for their final paper on the play.  You administer a pretest on Internet search strategies before class presentations and the same test is given to students six weeks later, at the end of instruction.  

Using this scenario, the statistical test that you would use clearly depends on the level of measurement from the pretest-posttest instrument.  If the data are nominal, then you would typically use the Chi-square test.  If the data are instead interval, you would typically use a t-Test.

Typical statistical tests used in preK-12 action research are included in leading software packages and include the following:

1. Chi-square

2. t-Test

3. Correlation (Pearson’s test and/or Spearman’s test)

4. Analysis of Variance (ANOVA)

5. Regression and Model Building

Presentation of Results

After data are obtained and statistical tests are completed, results are then prepared in a formal manner.  Typically, results are presented in the form of tables and graphs.  

Consider the following table and graph, based on pretest and posttest scores for Boys and Girls in a class of only 10 students.  Although the software (SPSS 10.0 for Windows was used in this example) generates a great deal of information, the basic organization of this scenario is:

1. 7 boys passed the pretest

2. 5 boys failed the pretest

3. 6 girls passed the pretest

4. 8 girls failed the pretest

5. The calculated Pearson chi-square test yields a probability value of .431.  If you accept .05
 as the selected probability level, the chi-square results for this test provide evidence that there is no difference between boys and girls on pretest results.  That is to say, this test yielded an observed alpha level of .431, which is greater than the declared alpha level of .05.  As a reminder, the null hypothesis is accepted (i.e., some researchers might instead prefer say that the null hypothesis is not rejected) whenever an observed alpha level exceeds a declared alpha level.

Crosstabs 

	Gender * Pretest Crosstabulation 
Count 

	
	Pretest
	Total

	
	Pass
	Fail

	

	Gender
	Boy
	7
	5
	12

	
	Girl
	6
	8
	14

	Total
	13
	13
	26


	Chi-Square Tests 

	
	Value
	df
	Asymp. Sig. (2-sided)
	Exact Sig. (2-sided)
	Exact Sig. (1-sided)

	Pearson Chi-Square
	.619(b)
	1
	.431
	
	



� 	The term Significance Level refers to a predetermined value that is used to identify


the possibility that observed results from a research activity happened as a 


result of the nature of the examined variable(s) and not because of chance.





In the social sciences (which certainly includes most educational research activities),


the majority of all  research activities use a .05 significance level.  The physical sciences  


tend to use the more restrictive (i.e., conservative) .01 and .001 significance levels.  Of 


course, replication is essential for any general acceptance of observations, regardless of 


the results of any one empirical test,





As a general caution, avoid the word significant in the null hypothesis.  Instead,


offer the alpha (i.e., significance) level.  And be sure to recall that all declared


inferences depend on context.  An observed difference can be significant at α ≤ .05 


but not significant at α ≤ .01.
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