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BASIC RESEARCH DESIGNS

tions, and control group comparisons. Seldom, however, and perhaps never, are we
capable of eliminating all potential confounding variable effects in a given experi-
ment. Rather, we attempt to eliminate the most obvious first, and through additional
replication—extension studies attempt to verify that other possible confounding
variables are not having an influential effect on the reported independent-dependent
variable relation.

The assessment of cause and effect, or causality, in the study of independent-
dependent variables relations requires several basic conditions. First, a temporal
relation must be established between the independent and dependent variable,
where the causal independent variable must precede the dependent variable. That is,
if the antecedent is a cause of a consequence, the antecedent must precede the conse-
quence, Second, to establish a causal relationship, the researcher must control for ex-
traneous events that might confound the proposed independent-dependent relation.
Finally, the scientist must demonstrate concomitant variation or demonstrate that
variables x and y covary together. The more fully a researcher can meet these three
basic conditions the more assurance one can have in realizing a cause-and-effect
relationship.

In summary, to document a cause-and-effect relationship, potential con-
founding or extraneous variable influences must be eliminated. These confounding
variable influences are best removed through experimental control. We shall now
turn to three of the most common research design techniques used in controlling and
eliminating possible extraneous variable influences.

The Basic Experimental-Control Group Designs

For years Campbell and Stanley (1963; Cook & Campbell, 1979) have been cited as
the classic review of experimental research design. Since little improvement on their
excellent treatise has been made, we shall draw heavily on their work in outlining the
three major experimental research designs. But prior to examining each individual
design, we shall begin by outlining the major conceptual similarity between the three
research designs. Table 7.1 provides this outline.

As mentioned earlier in CHAPTERS 1, 3 and 4, the independent and dependent
variables are the workhorses of hypothesis testing. The independent variable is the
variable that is directly manipulated and controlled by the researcher. The de-
pendent variable is the measure of behavior. In using the experimental design, a
formal hypothesis is constructed with some form of an “if-then” statement. The “if”
refers to the independent variable and the “then” to the dependent variable. There-
fore, the hypothesis is a formal statement indicating that ““if*” a certain independent
variable is introduced to a group of people, “then” it is expected to have a certain
effect or outcome (change in the dependent variable).

To test the if-then relation, a true experimental design must, at a minimum, have
at least one experimental group and one control group. Simply put, the experimental
group receives a specific treatment, which is controlled by the experimenter through
manipulation of the independent variable. In contrast, the control group receives
no such treatment and is allowed to behave in their own typical way, or is given an
experience, devoid of immediate influential effects. Therefore, as can be seen in
Table 7.1, the experimental process is a straightforward one. A sample of people is
identified. Half are randomly placed in the experimental group. Individuals in both
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Table 7.1. Basic Components of the Experimental-Control Group Design

Experimental group Control Group

- Random assignment

Measure of dependent variable Measure of dependent variable
Treatment No treatment
(independent variable) (independent variable)
Reassessment of dependent variable Reassessment of dependent variable

groups are assessed on the dependent variable at the beginning of the study. The
experimental group is given a treatment (i.e., the independent variable is introduced),
while the control group is not directly manipulated. This process allows a com-
parison between a group that has a special treatment experience with one that has
not. And finally, individuals in both groups are reassessed on the same dependent
variable. Thus, the experimental laboratory process is complete. The matter of deter-
mining whether the experimental treatment has an “if-then” effect is a straight-
forward process. Through the use of statistical analyses, the experimenter then
attempts to show that the scores on the average for the experimental group are
different (either higher or lower, depending on the hypothesis) than those of the
control group.

In summary, through the use of experimental and control groups, hypotheses
are tested to determine if the independent variable has an effect on the dependent
variable measure. Control groups allow us to determine if the independent variable
had a true experimental effect, or if some extraneous variable might be confounding
the proposed if-then relation. In our examination of three specific experimental

designs we shall deal more with the issue of using control groups to eliminate con-
founding factors.

The Pretest—Posttest Control Group Design. This design is the most fre-
quently employed experimental design in social science research. The power of this
design is that it eliminates numerous extraneous confounding variables through its
control group comparison. The design matches that outlined in Table 7.2.

To briefly describe the table we begin with two randomly determined groups.
True randomization eliminates differences between the groups on the assessment of
the dependent measure at Time 1 and thus assures equivalence between the two
groups. However, the pretest at Time 1 allows a check for equivalence. The
researcher can compare the average scores for the two groups to verify that they are
approximately the same. Next, the time that elapses between Times 1 and 2 is held
constant for both groups. However, the experimental group receives some special
treatment prior to the posttest. Dependent variable measures for the two groups are
then compared at Time 2.

But how does this design eliminate potential confounding variable effects?
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! i
[\ Table 7.2. Basic Elements of the Pretest—Posttest Control Group Design
; eSO
| =/l oY1 Time 1 Time 2
i = Experimental Dependent Treatment Dependent
1 . 5 & group (R?) variable(s) ————> (independent ————— variable(s)
: I o, h variable)
| Control Dependent Dependent
j S group (R) variable(s) variable(s)
, . o :
| === “ R = randomization
| © adliu
Al =Y [l Given the same amount of time elapses for both groups between the first and second
Bl ) tevn test of the dependent variable, maturation and historical effects are ruled out. If such
1N —
|
|

|

] ~ o ~ should be doing so equally since the same amount of time has elapsed for both

| | i h groups. But how about testing effects? Could the pretest be accounting for the

}1 it ' =/« changes from Time 1 to Time 22 While pretest effects might be influencing behavior,

i once again because both groups are having pretest experiences, the potential

| : influence should be the same (on the average) for both groups. Further, the problem
=.aad) of subject selection is eliminated through random assignment to the two experi-

i " mental groups;'so that on the average each group is actually equivalent to the other.

| Therefore, the pretest—posttest control group design eliminates a number of
‘ potential confounding extraneous variables, including maturation, history, testing

i | (instrumentation), and subject selection.

t ‘ 74 Let us turn, briefly, to an illustration of this design. Elaine Wagener (1976) has
attempted to determine if the method of reading instruction could alter the-self-
concept of black children. Her hypothesis was that a program in black literature
would enhance the self-concept of elementary schoolage children. Aspart of a larger

5 experimental design, this educational researcher randomly placed Black-American

{ children into an experimental literature program and a control group. Pretest and

l posttest scores were obtained using two measures of self concept. At the close of the

| program each group was compared on self-concept gains. For one of the two

i measures, there was a significant gain_ in self-concept attainment for the experi-

5; mental group but not the control group. Therefore, the reader can conclude from

I this study that if black children experience a program on cultural heritage, wherein

they read Black-Americanliterature, they are likely to show gains in their personal

worth, as measured by a self-concept scale. Given the design strengths, one can
further eliminate the effects of history, maturation, testing, and selection of subjects

]’ as possible rival hypotheses (confounding variable) effects. Thus, such a design has

strong internal validity as discussed in CHAPTER 4.

The Solomon Four-Group Design. An improvement on the pretest—posttest
control group design is advanced in the Solomon four-group design technique.
Specifically, through the addition of two more control groups ‘an increase in
external validity is gained. This design is shown in Table 7.3.

[ The design includes the strength of the experimental and control groups of the
] pretest—posttest control group design, with the added utility of two additional
“ groups. A second experimental group is included where the subjects who were




RESEARCH DESIGNS: EXPERIMENTAL—CAUSAL

Table 7.3. Basic Elements of the Solomon Four-Group Design

Experimental
group 1 (RY)
Control
group 1 (R)
Experimental
group 2 (R)
Control

group 2 (R)

_variable(s) ————> Treatment —————————> variable(s)

O Treatment — > variable(s)

2 R = randomization

-andomly assigned to that experience are not given a pretest but do experience the
:xperimental treatment and the Time 2 dependent variable measurement. Further, a
second control groupris included that is not given the pretest or the experimental
‘reatment, but is measured during the final posttest period.

In addition to controlling for the possible confounding effects of maturation,
istory, testing, and subject selection, the additional two research groups help the
‘esearcher to eliminate the extraneous variable effect of testing and the possible
nteraction of testing'with the treatmerit. In that the second experimental group did
10t receive a pretest, the measurement of the dependent variable at Time 2 is
inaffected by any possible pretesting effects. Therefore, a comparison of the Time 2
neasure between Experimental Groups 1 and 2 allows the researcher to assess for
»ossible test—retest effects that might confound the independent-dependent variable
elation. Further, the same comparison could be made between the two control
sroups to assess for possible test—retest effects.

An illustration of the utility of the Solomon four-group design is highlighted in
1 report by Harvey Parker (1974). Parker was specifically interested in the applica-
ion of “contingency management” in classroom settings on elementary-schoolage
‘hildren’s self-concepts. Through a review of the research literature this investigator
locumented that effective use of classroom behavior modification techniques can
ead to positive changes in children’s classroom behavior. However, he argued that
uch techniques should likewise have positive effects on-children’s self-concepts, but
uch an assumption had not been adequately -demonstrated by experimental
esearch. Therefore, this investigator used a Solomon four-group design to test, over
n 8-week period, whether contingency management by elementary school teachers
an have a predicted positive effect on self-concept development of disruptive
hildren. In the experimental grotps, rewards were given for (1) raising a hand to
peak, (2) staying in one’s seat, and (3) completing classroom work. Also, children
vho were unable to control themselves were sent to a “time-out booth” where they
vere isolated from-their peers for short periods of time. The control group children
vere, in comparison, housed in classrooms of a traditional nature where contin-
ency management was not utilized. On several of the self-concept posttest measures
- was‘found that children who experienced the contingency management classroom
xperience showed more positive self-concepts than those children from the control

roups. Thus, a comparison of the dependent variable measures from the Experi-
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