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Chapter 28

Correlational Research
and the Internet

Bruce L. Mann
Memorial University, Canada

Learning Objectives

1. Define “correlational research.”
2. Explain instances where percentiles or even raw data will do the job as well as a

correlation.
3. Summarize the rationale for using peer assessment in Web-based educational

research.
4. Describe the findings from recent applications of the Post And Vote Model applied

to:
a. Homework Web sites
b. Verbalizations on Explorer Videos

5. Compare recent theses in Web-based teaching and learning that used correlation
statistics.

6. Describe the identifying characteristics of Web-based correlational research.
7. Demonstrate the procedure for conducting Web-based correlational research.
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Abstract

This chapter will discuss correlation of online data as a statistical technique to show
significance and strength of agreement, and those times when percentiles or even raw
data will do the job as well.

Correlation Research: What It Is

Correlation is a statistical technique that can show how strongly pairs of variables  relate
to one another, or agree on some measure.  The most common type of correlation is called
the Pearson Product Moment Correlation, named after Karl Pearson who developed this
method to conduct agricultural research. The product moment part of the name comes
from the way in which it is calculated, by summing up the products of the deviations of
the scores from the average. The main result of a correlation is called the correlation
coefficient (or “r”), and ranges from -1.0 to +1.0. The closer r is to +1 or -1, the more closely
the two variables are related. While correlation coefficients are normally reported as r =
(a value between -1 and +1), squaring them makes them easier to understand. The square
of the coefficient (or r square) is equal to the percent of the variation in one variable that
is related to the variation in the other. After squaring r, ignore the decimal point. An r
of .5 means 25% of the variation is related (.5 squared =.25). An r value of .7 means 49%
of the variance is related (.7 squared = .49).
A correlation report can also show another result of each test, namely: statistical
significance. In this case, the significance level will tell you how likely it is that the
correlations reported may be due to chance in the form of random sampling error. If you
are working with small sample sizes, choose a report format that includes the significance
level. This format also reports the sample size.

Correlation as a Test of Statistical Significance

A correlation report can also show another result of each test, namely: statistical
significance. In this case, the significance level will tell you how likely it is that the
correlations reported may be due to chance in the form of random sampling error. If you
are working with small sample sizes, choose a report format that includes the significance
level. This format also reports the sample size.

Reliability Coefficients

The reliability coefficient is a common form of correlation coefficient. Reliability is used
to measure the extent to which an item, scale, or instrument will yield the same score when
administered in different times, locations, or populations, when the two administrations
do not differ in relevant variables.
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Inter-Rater Reliability

As a method of measuring the agreement among coders in their analysis of unstructured
data, inter-rater reliability is more closely aligned with experimental than qualitative
methodologies.  In this context, inter-rater reliability is used to establish consensus on
the use of an instrument.  For categorical data, consensus is measured as number of
agreements divided by total number of observations.  For continuous data, consensus
is measured as the Pearson Product Moment correlation between the ratings for pairs of
raters.
In practice, experimental researchers tend to report one of four different methods of
determining inter-rater reliability, either: Cohen’s Kappa, Kendall’s Coefficient of Con-
cordance, the intra-class correlation, or the Pearson Product Moment correlation (Huck,
2004, p. 84).  Rourke, Anderson, Garrison and Archer (2001), for example, make an
argument for using the Cohen’s Kappa chance-corrected measure of inter-rater reliability
over other statistics.  Cohen’s Kappa would be a good choice for analysis of the nominal
data, where raters would have to classify each bulletin board discussion into one of five
categories of online discussion.  In some situations however, the judges’ ratings are all
raw scores, say from 0 to 30, and therefore best analyzed by the Pearson Product Moment
correlation, the most frequently used correlational procedure in educational research
(Cohen et al., 2000; Huck, 2004).

Online Peer Assessment

Peer assessment is the process where students evaluate one another’s work (Topping,
Smith, Swanson, & Elliot, 2000).  Peer assessment requires that students exchange
assignments, discuss responses, and rate one another’s work using scoring systems or
rating scales devised by the teacher (Airasian, 2001). Table 1 shows that different kinds
of student-developed verbalizations and Web-based products can be peer-assessed
online, and later correlated with the instructor’s independent assessment.
Homework Web sites:  In this ex post facto research, data from two sections of an
undergraduate (pre-service teacher education) course were required to build an educa-
tional Web site, also known as a homework Web site. Working from an instructor-made
rubric, each student used a rubric to develop a paper-based mock-up for an educational
Web site, then a five-page online prototype from the mock-up, followed by four peer
assessments of other student-made Web sites.  Student-assessors were made “account-
able,” told in advance that the instructor would grade the quality of their peer assess-
ments, and that this grade would be counted toward their final mark. Results in table 1
shows that the computed average of grades and justifying comments assigned by
students were highly correlated, and statistically significant with grades assigned
independently by the course instructor, assuring that the reliability of the research was
high.
Verbalizations on explorer videos:  Data from a different course was analyzed for inter-
rater agreement. This time, in addition to developing a five-page online prototype from
their paper mock-up of a Web site, each student in this course also had to use an Explorer
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Center to explain how they developed the Web site, then peer assess verbalizations of
other students’ Explorer videos (Mann, 1998, 1997, 1996).  Explorer Centers were video
analysis suites wherein a computer with a microphone was linked to a videotape recorder
by a thin wire through a conversion box.  Explorer Centres: (1) Modeled the appropriate
learning behavior on a demo tape; (2) Gave each pre-service teacher a platform for
generating the appropriate learning behavior on tape, and; (3) Provided a record from
which to assess each pre-service teacher’s verbalizations about the learning process.  In
course work involving individual Web-based tasks, Explorer Centers were found less
intrusive than individual workstations and a means of collecting verbal protocols in the
absence of the investigator’s tape recorder. Aside from the watch-and-redo opportuni-
ties it afforded, the main difference between an Explorer Center and a regular computer
workstation was the physical videotaped evidence of the teacher’s achievement.  The
results in table 1 shows, as before, that the computed average of grades and justifying
comments assigned by students were highly correlated, and statistically significant with
grades assigned independently by the course instructor, assuring that the reliability of
the research was high.
Despite the significant, positive correlations, however, new researchers should be aware
that online peer assessment alone will likely not reduce errors in peer marking and
comments due to “friendship marking,” “collusive marking,” “decibel marking” or
“parasite marking” (Pond, Rehan, & Wade, 1995).  Friendship marking is peer over-
marking and a reluctance to provide critical comments. Collusive marking is a lack of
differentiation within groups of markers. Decibel marking describes a context where
individuals who dominate groups get the highest marks. Parasite marking describes a
situation in which students fail to contribute but benefit from group marks. Anonymity
and accountability can significantly reduce these problems (see the chapter by Wadhwa,
Schulz, and Mann on “Effects of Anonymity and Accountability During Online Peer
Assessment”).

Table 1. Correlations of instructor and average of student peer assessments in large
and small classes, showing the strengths of association and statistical significance (2-
tailed)

Type / Sample Level Criterion Agreement 
and shared 
variance 

Sig. 

Homework Web site  
Fall 04 Sec02, n=39   
 

Pre-service Instructor’s rubric r = 0.385* 
r2 = 0.148 

p.= .015 

Homework Web site  
Fall 04 Sec04, n=39   
 

Pre-service  Instructor’s rubric r = 0.745** 
r2 = 0.555 

p.= .000 

Verbalizations of Web site 
Dev’t 
Fall 02, n=66 
  

Pre-service Instructor’s rubric. r = 0.701** 
r2 = 0.491  

p.= .000 

Discussion postings  
Winter 04, n=14 

Masters,  
Software 
Development 

Henri’s (1992) model  r = 0.850** 
r2 = 0.7225 

p.= .010 
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Thesis Research with Online Correlations

Knowledge, skill, and attitudes: David Taylor completed his Ed.D. in 2004 at Alliant
International University In San Diego. His thesis was entitled, “Teaching Online:
Postsecondary Faculty Perceptions of the Knowledge, Skills, and Attitudes Necessary
to Succeed.” Creswell’s Concurrent Triangulation Strategy research design was used to
collect, analyze, and compare quantitative and qualitative data from a Web-based survey.
The survey instrument collected participant demographics, online teaching status and
experience, the participant’s perception of what knowledge, skill, and attitudes are
necessary for teaching online, and finally a series of questions related to identifying the
relative importance of knowledge, skill, and attitude items. The results were analyzed
using a one-way ANOVA to determine statistical significance and Pearson’s correlation
to determine if there was any correlation between the responses and selected participant
characteristics.
Interactivity and Web course quality: Barry Schlegel’s Ed.D. research completed in 2003
at Rutgers University explored the relationship between interactivity in online distance
education courses and course quality as measured by student satisfaction.
Online technologies and student success: In Joseph Corbeil’s Ed.D. thesis completed
in 2004 at the University of  Houston, a correlational research design was used to study
the relationships between three predictor variables and two criterion variables to test the
hypotheses that, within a single group, these variables were statistically significantly
related to one another. The purpose of the study was to describe the strength and
direction of the relationship between online technologies self-efficacy, self-directed
learning readiness, internal locus of control, and student success as measured by
academic performance and student satisfaction.

Appropriate Applications of
Correlation on the Web

Like all statistical techniques, a correlation is only appropriate for certain kinds of data.
The Pearson correlation technique works best with linear relationships: As one variable
gets larger, the other gets larger (or smaller) in direct proportion.  It does not work well
with curvilinear relationships (in which the relationship does not follow a straight line).
An example of a curvilinear relationship is “age” and “use of e-mail.” They are related,
but the relationship doesn’t follow a straight line. I suspect that people young and old
alike (“age”) are using e-mail now more than they used to—so there may be a small or
no relationship of “age” to “e-mail use.”
It’s a good idea to keep in mind that the meaningfulness of a correlation is just as
important as its truth. Educational researchers of Web-based treatments should be aware
when making assumptions about correlations that changes occurring in two variables
may not indicate a meaningful correlation between them.  Take for example two likely
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changes: (1) “the number of student postings to a discussion board in your Web course
have increased in the last few weeks” and (2) “mid-term grades have increased across
the university from last year.”  It might be tempting to say that increases in “student
postings in your course” and “mid-term grades in other courses” are somehow “corre-
lated,” which is likely a false assumption.  In this example, the changes may be due to many
other factors. The point being that change in one variable does not always directly relate
to changes in another variable.

When Raw Data or Percentiles Will Do

Sometimes percentiles or even raw data will do the job as well as a correlation.  Suppose
you wanted to determine in general, just how many instructors at your university were
using the Web exclusively in their teaching.  To answer this question you need only  ask
the Manager of the distance education service at your institution for the raw data—a list
of courses offered by the university on Web, as shown in Figure 1.
Figure 1 only shows us the “big picture”.  Figure 1 is showing us only a small portion
of a very large data set – a lot of numbers displayed in a large spreadsheet.  As is, it would

Figure 1. Spreadsheet screen capture showing number of courses-by-discipline each
semester offered entirely on the Web
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be difficult to make sense of anything in this form. Some data massaging is needed, and
another question, to prompt our analysis.  New researchers should also be aware at this
point, that these data will not show us different students taking courses in any given
semester, say Arts students versus Science students, because a single student may take
both Arts and Science courses, and therefore might be represented more than once in
these data.
Let’s say you wanted to compare disciplines against one another to determine their Web
course development activity.  You could copy the summary data from each semester for
each discipline in your large spreadsheet onto a separate sheet, and display the numbers
as either raw scores, “r” correlations, or percentages of the total number of course
offered, as shown in Figure 2.
Now, suppose you believed in the possibility, and wanted to confirm that there was a
growing trend at your university toward Web-based education.  A line graph would
clearly show a rise or fall over the semesters for each discipline. The line graph in Figure
3 generated by the spreadsheet program indicates there has been a steady rise in
Business and Nursing Web courses at the university, while Science is generally showing
a fall in courses developed entirely for Web over these 10 semesters.
Lastly, let’s say that you wanted to find out how the Web was being used by instructors,
you could use a technology adoption model, such as CBAM or the Phase Theory of Web

Figure 2. Spreadsheet screen capture showing number of courses-by-discipline each
semester offered entirely on the Web
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Course Behavior, discussed in another chapter.  To answer this question, you’d need
to gather interview data with course instructors over an extended period of time.

Student Exercise

1. From the list of courses shown in the far-left column in Figure 1, how many business
courses are being offered entirely over the Web?

2. From the data shown in Figure 2, rank the order of the number of courses offered
in the Fall 2003 semester by discipline from 1st to 10th.

3. Calculate the correlations of Web course per discipline to total Web courses
offered in Fall 2002, Winter 2002, and in Spring 2003.

4. From the data shown in Figure 2, summarize in your own words the trends of Web
courses offered by Engineering and Education.
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