
Experimental Design 



Overview 

 Experimental design is the blueprint for 
quantitative research and serves as the 
foundation of what makes quantitative 
research valid.  

 Too often, consumers of research may 
focus on the rationale for a study and the 
discussion of the results. However, without 
proper methods, a quantitative study has 
no meaning.  



Foundations of Quantitative Research 

  Instead of merely focusing on the statistical test, the end 
result so to speak, a quantitative study is based on a 
strong foundation of a generalizable sample, reliable and 
valid instrumentation, and appropriate research design  
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Consider the following scenario 

  A school counselor wishes to improve upon a program 
for students with low academic achievement. Currently, 
the school counselor leads a psychoeducational group 
on study skills. Based upon the responses from the 
participants, the school counselor believes that students 
with academic problems are having difficulty in areas 
outside of study skills. The school counselor decides to 
implement a group counseling program in addition to the 
study skills program and wishes to investigate whether 
group counseling would have a greater effect in 
increasing academic achievement among the 
participating students.  



Consider the following scenario 

 A researcher needs to consider how a program 
or intervention is deemed effective. For example, 
if the participants obtaining group counseling 
and study skills interventions are performing 
better, can the school counselor conclude it is 
due to the program? Progress could be due to 
either intervention, the combined intervention, or 
another variable not measured. The mere 
passage of time could be a reason for 
improvement. 



Defining Variables 

 In an experimental study there are two 
types of variables: 

 Independent variable (I will abbreviate this as 
the IV) 

 Dependent variable (I will abbreviate this as the 
DV) 



Independent variable 

 The independent variable in classical 
experimental design is the variable that is being 
manipulated.  

 In the previous scenario, participants could be 
randomly assigned to (a) study skills only, (b) 
group counseling and study skills, and (c) no 
intervention.  

 Participation in group counseling and study 
skills, study skills only, and no intervention are 
the various levels of the independent variable. 



Dependent variable 

 The dependent variable is the variable that 
is being measured  

 In the previous scenario, participants could 
be measured on change in grade point 
average (gpa).  



Experimental Validity 

  Experimental validity refers to the process in which 
results are generalizable because the factors that have 
been tested or manipulated (the independent variable) 
truly effect a change in an outcome (dependent 
variable), and the results of the study can be applied to 
settings outside of the experimental setting (Best & 
Kahn, 2006).  

  In order to determine the effectiveness of a program or 
intervention, appropriate methods for sampling (i.e. 
random sampling), measuring the outcome, and 
establishing the validity of the findings are necessary.  



Experimental Validity 

  For example, Kelly, Halford, and Young (2000) studied 
the effects of a short-term intervention related to alcohol 
abuse. The researchers assigned 16 participants to a 
treatment group and 16 participants to begin the 
intervention after one month (control group). After the 
initial month, the researchers reported that the treatment 
group had made statistically significant progress in 
reducing alcohol and depressive symptoms. The control 
group did not show any progress with respect to alcohol 
abuse but did show a statistically significant reduction in 
depressive symptoms.  

  Can the researchers conclude that the intervention was 
more successful in treating depressive symptoms? 



Experimental Validity 

  NO 

  The researchers cannot conclude that the intervention 
was more successful in treating depressive symptoms. 
Depressive symptoms appeared to diminish whether or 
not an intervention occurred. In order to determine 
whether a program or intervention is effective, 
experimental conditions are required. These conditions 
may include the implementation of treatment and control 
groups, random assignment, and measures to insure 
experimental validity. 



Random assignment 

 Random assignment refers to the equal 
likelihood that a participant will be assigned to a 
treatment, control, or comparison group.  

 Random assignment is similar to random 
sampling. In random sampling, participants from 
an accessible population had an equal chance of 
being selected for a study.  

 In random assignment, each participant has an 
equal chance of being selected for a particular 
intervention or no intervention at all. 



Random assignment 

 In the group counseling/study skills 
example, the school counselor would 
want to randomly assign participants 
to group counseling and study skills 
and study skills only. The school 
counselor may opt to also include a 
control group (no services) but this 
should be handled carefully as there 
are ethical issues in denying or 
delaying services.  



Why random assignment is important 

 Random assignment helps ensure experimental 
validity by providing a measure in equalizing 
groups.  

 Random assignment protects against selection 
bias; no group is predisposed to a treatment or 
intervention.  

 Random assignment also protects the influence 
of confounding variables, variables and 
attributes that are not being measured but may 
influence the results of a study (Gall et al., 
2006).  



Why random assignment is important 

 By using random assignment, a 
confounding variable is theoretically 
dispersed equally across all groups.  

 “Random assignment is meant to make 
control and experimental groups 
equivalent” (Vogt, 2007, p. 96).  



Three Types of Design 

 There are three major types of experimental 
design: 

 (a) pre-experimental in which there is no random 
assignment and no comparison group 

 (b) quasi-experimental in which a comparison 
group is used but no random assignment 

 (c) true experimental in which both random 
assignment and a comparison group is utilized.  



Pre-experimental designs 

 Pre-experimental designs are easy to 
implement but the findings may not be 
reflective of what is being measured 
because of the absence of a comparison 
group.  

 The meaningfulness of a study utilizing a 
pre-experimental design should always be 
questioned as the conclusions cannot be 
generalized. 



Pre-experimental designs 

  In a pre-experimental design, participants would 
be placed in both study skills and group 
counseling. The school counselor would 
evaluate whether or not academic performance 
improved as evidenced by changes in grade 
point average, standardized test scores, etc.  

 If academic progress was demonstrated by the 
participants, could the school counselor 
conclude the intervention was successful? 



Pre-experimental designs 

 No. 

 Without any comparison group, the 
researcher does not know if group 
counseling, study skills, or simply the 
passage of time results in change of the 
DV (such as gpa). 



Quasi-experimental designs 

 Quasi-experimental designs are very 
common in social science research 
because of the use of non-manipulated 
factors, which prevent random assignment 
of the independent variable.  

 Special attention to ensuring group 
equivalence is pertinent.  



Quasi-experimental designs 

  In a quasi-experimental design, participants would be 
assigned to study skills and group counseling and study 
skills only, but the assignment would not be random.  

  For example, the school counselor could use intact 
groups based on their class schedule.  Before the school 
counselor evaluates whether or not academic 
performance improved as evidenced by changes in 
grade point average, standardized test scores, etc., 
statistical tests should be run to make sure that neither 
groups has significantly higher or lower test scores or 
grade point average, as this could bias the results.  



Quasi-experimental designs: 
Group Equivalence 

 Group equivalency refers to each group being 
similar prior to a manipulation of an IV 

 For example, if one group of students with an 
average gpa of 1.65 was assigned to a study 
skills group and another group of students with 
an average gpa of 2.50 was assigned to study 
skills and group counseling would we have 
equivalent groups? 



Quasi-experimental designs: 
Group Equivalence 
 No.  

 And if the study skills and group counseling 
participants had greater increase in gpa, we 
would not know if it was due to the intervention 
or the fact that the participants were already 
performing better 

 When group equivalency is demonstrated, 
results can be generalized as the effect of the 
independent variable can be evaluated. 



True experimental designs 

 True experimental designs are more 
complicated to implement but the results 
are generalized more easily  
 Random assignment promotes group 

equivalency  
 The effect of the independent variable can be 

ascertained more easily due to the presence of 
a comparison group.  



True experimental designs 

 In a true experimental design, participants would 
be randomly assigned to study skills and group 
counseling and study skills only. Thus, all 
participants would have an equal chance at 
being selected for study skills and group 
counseling or study skills only.  

 The school counselor would evaluate whether or 
not academic performance improved as 
evidenced by changes in grade point average, 
standardized test scores, etc. 



Threats to experimental validity 

 Before examining models of experimental 
design, it is important to understand why 
these models exist 

—to substantiate experimental validity.  



Threats to experimental validity 

 There are two types of experimental 
validity.  
 Internal validity is the extent to which the 

independent variable(s) truly effect the change 
in the dependent variable.  

 External validity is the extent to which the study 
can be generalized to other settings and 
populations (Best & Kahn, 2006).  



Threats Internal Experimental Validity 

 Threats to internal validity are due to extraneous 
variables 

 Extraneous variables are any variables that are 
not controlled for that can affect the outcome.  

 In social sciences, it is impossible to control for 
every conceivable extraneous variable.  

 However, true experimental designs can 
minimize the effects of extraneous variables.  



Threats Internal Experimental Validity 

  To understand the effect of an extraneous variable, 
consider the group counseling example at the beginning 
of the lecture. Even if the groups were randomly 
assigned and participants in study skills and group 
counseling had greater change in academic performance 
than participants receiving study skills only, could the 
school counselor be certain that the change in academic 
performance was due to the added group counseling 
intervention?  

  Campbell and Stanley (1966) identified nine factors that 
could threaten internal validity. Most of the threats listed 
in this section can be controlled for through random 
assignment. 



Threats Internal Experimental Validity 

 Maturation 
 History 
 Testing 
 Instrumentation 
 Statistical regression 

 Selection bias 
 Interaction of 

selection and 
maturation 

 Mortality 
 Experimenter bias 

Review pages 172-175 in your textbook. You will be  
responsible for understanding these concepts.  
Please email me if you have questions. 



Maturation 

 Maturation refers to the change in the 
participants over time.  Participants may 
change simply due to time passing during 
the study.  

 Other factors that may involve maturation 
are changes in emotional, intellectual, and/
or physical functioning or fatigue from 
participation in the study (LaFountain & 
Bartos, 2002). 



Maturation 

 Remember the alcohol abuse/depression 
study on slide 10? 

 In the Kelly et al. (2000) study, participants 
in the control group exhibited a statistically 
significant decrease in depression despite 
not having any intervention.  

 This would be known as a maturation 
effect. 



History 

 Unplanned events that occur during the 
study can have an effect on the outcome.  

 Participants may experience an event 
outside of the experimental setting that 
influences the outcome of the experiment 
(LaFountain & Bartos, 2002).  



History 

 For example, a researcher is doing a study on 
high school athletes and moral development. 
During the study, the football team throws a 
party to celebrate a great victory. The school 
principal receives a call the next day that several 
football players were intoxicated and a female 
student was sexually assaulted. Such an event 
was beyond the control of the researcher. 
However, if the event had the same effect on 
both treatment and control groups, the effect of 
the event may be equalized. Otherwise, results 
are confounded due to the unplanned event 
(Best & Kahn, 2006). 



Testing 

 This type of threat is common in designs 
that utilize a pretest.  

 The actual pretest may affect future 
performance on a posttest.  

 Participants may be more knowledgeable 
about how to answer so that progress 
appears more evident.  



Testing 

  For example, using practice tests to prepare for a standardized 
exam may improve scores because the participant is more familiar 
with the question format, as opposed to being more knowledgeable 
about the material.  

  However, if both the experimental and control groups are affected 
similarly, then the effect of the pretest is controlled.  

  When the same test is administered repeatedly, or a series of 
different tests, instruments, or observations are utilized, then the 
testing effect is sometimes referred to as a sequencing effect.  

  The sequence of the administrations may affect the validity of the 
experiment. 

  The sequence of the treatments might be responsible for the change 
in the dependent variable rather than the treatments themselves. 



Instrumentation 

 Instruments need to measure a construct 
accurately and consistently.  

 Instruments that lack evidence of reliability 
and validity are more likely to lead to 
erroneous results.  



Instrumentation 

  In the group counseling example, consider the 
implications if the measure of academic performance 
was change in grade point average. Poor academic 
performance for students in remedial courses may be 
quite different from poor academic performance from 
students in more accelerated coursework.  

  Thus, grade point average may not be a good measure 
of change in academic performance because each group 
member has a different set of courses.  

  Problems with instrumentation may also develop when 
rating systems are used. Raters may have different 
standards or be influenced by other variables unrelated 
to the study.  



Instrumentation 

 For example, Riniolo, Johnson, Sherman, & 
Misso (2006) examined the influence of physical 
attractiveness on student evaluations for 
professors and found that instructors perceived 
as physically attractive by students had stronger 
evaluations than professor who were not 
perceived as physically attractive. Variations in 
student perceptions of physical attractiveness 
affected professor ratings, despite the fact that 
raters are not asked to consider physical 
attractiveness in the evaluation of an instructor.  



Statistical regression 

 Statistical regression refers to baseline (very low 
scores) and ceiling effects (very high scores).  

 This problem is often seen in studies where a 
repeated measure is used.  

 For example, in the group counseling example, 
students with very low academic performance 
will likely score higher simply because repeated 
measures over time tend to move toward the 
mean.  

 Students who score very low scores are more 
likely to score higher on follow-up evaluations.  



Statistical regression 

  Consumers of research should utilize results cautiously 
when the participants are selected based on very low or 
high scores (Best & Kahn, 2006).  

  The key to preventing, while never totally eliminating, 
statistical regression is to have variability within the 
sample (LaFountain & Bartos, 2002).  

  Remember that baseline and ceiling effects occur when 
scores are at an extreme.  

  If participants tend to score at one extreme or the other, 
groups should be divided and separate analyses may 
need to be conducted with participants at either extreme.  



Selection bias 

 Selection bias is a common problem in 
pre-experimental and quasi-experimental 
designs in which random assignment does 
not occur or intact groups are utilized.  

 In such cases the experimental and 
control groups may not start at the same 
level or with similar scores or 
characteristics.  

 (See slides on Group Equivalence: 22-23) 



Selection bias 

  Consider what might happen in the group counseling example if the 
participants receiving study skills only had an average grade point of 
1.8 and participants receiving study skills and group counseling had 
an average grade point of 1.2. The group with the higher grade point 
average may fair better because they already have more skills. Even 
in cases where random assignment is used there is no guarantee 
that the groups are equal.  

  Researchers can assess the influence of selection bias in a study by 
utilizing pretests to ensure group equivalence at the beginning of a 
study.  

  Researchers can also employ matching groups, which entails using 
a pretest and matching participants with equivalent scores. 
Participants are randomly assigned to separate groups in order to 
assure equivalent groups (LaFountain & Bartos, 2002).  



Interaction of selection and maturation 

 This type of threat may occur due to 
different attributes between the various 
groups.  

 For example, if students in the study skills 
group were mostly in third grade and 
students in the study skills and group 
counseling group were mostly in fifth 
grade, the results may be erroneous if the 
age of the students is not controlled.  



Interaction of selection and maturation 

 Interaction with selection is a common problem 
in social science research.  

 Demographic variables such as sex, ethnicity, 
and socioeconomic status are often studied, but 
such studies may lack random assignment 
because you cannot randomly assign 
participants to a variables such as sex—it is 
already predetermined.  

 In other words, simply because group 
differences exist does not mean that the 
differences are due to belonging to a specific 
group. 



Mortality 

 Participants in research studies may not 
complete a study.  

 As a matter of fact, it is unethical to force 
or influence participants to complete the 
study if they wish to withdraw.  

 If dropouts are occurring in one group 
more than another group, the researcher 
may need to consider whether the groups 
are still equivalent. 



Mortality 

 If a large number of students in the group 
counseling and study skills group dropped out 
but the study skills only group remained intact, 
the equivalency of the groups may have been 
compromised.  

 Attrition in long-term studies is expected. When 
attrition occurs in longitudinal research, 
comparisons with the initial sample may be 
compromised, especially if sample size is small. 
The remaining participants may not be 
representative of the original sample 
(LaFountain & Bartos, 2002).  



Experimenter bias 

 Experimenter bias occurs when the 
experimenter predisposes participants to a 
particular treatment.  

 Experimenter bias is likely to occur when 
random assignment is not utilized. 



Experimenter bias 

 If a school counselor, for instance, 
believed in the value of group counseling 
and did not use random assignment, the 
school counselor may select participants 
that he/she believes are good candidates 
for group counseling, thereby affecting the 
outcome of the study.  



Experimenter bias 

 Experimenter bias is difficult to eliminate in 
social science research, especially when 
participants are selected to receive an 
intervention based on need.  

 It is difficult to ascertain the effectiveness of an 
intervention, such as individual counseling, when 
participants who receive counseling likely 
volunteered for it.  

 Naturally, the intervention is likely to have an 
impact because the participant wants the 
intervention to work.  



Threats to external validity 

 Threats to external validity are related to 
the artificiality of the experimental 
condition.  

 Campbell and Stanley (1966) identified 
five factors that could threaten external 
validity.  



Threats to external validity 

 Interference of prior 
treatment 

 Artificial experimental 
setting 

 Interaction effect of 
testing and treatment 

 Interaction of 
selection and 
treatment 

 Interaction of 
treatment 
implementation 

Review pages 175-176 in your textbook. You will be  
responsible for understanding these concepts.  
Please email me if you have questions. 



Threats to external validity—Consider this 
scenario: 
 Clients who are hospitalized in a residential 

setting may make considerable therapeutic 
progress to the extent that the client appears 
ready to discharge. However, upon leaving the 
residential program, client may regress back to 
their previous high risk behavior. Despite making 
progress in the residential setting, the 
therapeutic progress may not have translated 
well to the realities of the real world and were 
more a result of being in a structured setting. 
Thus, the therapeutic progress did not 
generalize to other settings.  



Interference of prior treatment 

 Participants who have a prior history with 
the treatment condition could affect the 
outcome of the study, particularly if such a 
history is not equally dispersed throughout 
the treatment and control groups.  



Interference of prior treatment 

 Using the previous above, clients who 
have a history of receiving counseling 
services and are placed in an institutional 
setting may have an understanding of 
what they need to say in order to appear 
healthier.  

 The client therefore is discharged, but the 
progress was very superficial.  



Artificial experimental setting 

 Change may occur as a result of the 
setting of the research.  



Artificial experimental setting 

 For example, participants who receive 
study skills and group counseling may 
express desire to make changes in study 
habits because such disclosure is 
positively reinforced by the group. 
However, upon leaving group and the 
counseling setting, the participant may find 
it difficult to change study habits due to 
being outside of the experimental setting 
where support may be much less.  



Interaction effect of testing and treatment 

 This is similar to the testing effect in 
threats to internal validity, in which the 
practice of taking a pre-test affects later 
administrations.  

 In an interaction of testing and treatment, 
the pretest may affect the treatment and 
control groups differently. 



Interaction effect of testing and treatment 

  For example, a researcher wants to study the effects of 
yoga on memory. The experimental group receives a 
memory test, two weeks of yoga, and then another 
memory test. The control group receives a memory test, 
no treatment, and then another memory test after three 
weeks. Even if the treatment group scored higher on the 
second memory test, it is important to note that the 
higher memory scores could be due to the participants in 
the treatment group attending more to the method of the 
pretest, rather than the higher scores resulting from yoga 
practice.  

  Random assignment is a preventative measure for this 
threat.  



Interaction of selection and treatment 

  Research in the social sciences is complex. Random 
sampling and random assignment is difficult to obtain. 
Social scientists depend upon cooperation from external 
groups, such as schools, agencies, hospitals, etc. Thus, 
participants are often obtained by utilizing intact groups.  

  Sampling is often convenient in social science research  
  For that reason, selection and treatment can 

compromise experimental validity. The researcher needs 
to be able to demonstrate that the participants in the 
study are truly representative of the target population.  



Interaction of selection and treatment 

 Reporting demographic characteristics 
informs readers about the generalizability 
of the study to other populations. When 
studies are conducted on populations with 
specific characteristics, then the study is 
generalizable to individuals with those 
characteristics.  



Interaction of treatment implementation 

 When developing interventions across 
groups, it may be difficult for a single 
researcher to deliver the same intervention 
in the same manner.  



Interaction of treatment implementation 

 For example, a school counselor may wish to 
use a colleague to provide study skills 
psychoeducation to one group, while the school 
counselor provides study skills psychoeducation 
and group counseling to another group.  

 Even if the study skills are taught using the same 
materials, the presentation of the information 
may be qualitatively different.  

 Researchers need to have procedures in place 
to verify that a treatment or intervention was 
conducted properly (Best & Kahn, 2006). 



Models for experimental design 

 Models for experimental design may be as 
classified as two types:  
 between groups, in which outcomes are 

compared between two or more groups 
 or  

 within groups, in which a single group is 
measured across time using two or more 
different treatments.  



Models for experimental design 

 The models discussed assume utilization of a 
true experimental design—utilization of random 
assignment and comparison groups.  

 However, random assignment is not always 
feasible, due to the categorical nature of the 
factors being studied (i.e. ethnicity, sex, etc.).  



Models for experimental design 

 Therefore, when random assignment is 
compromised, the design is referred to as 
quasi-experimental.  

 When a quasi-experimental design is utilized, 
the researcher needs to address the potential 
threats to internal validity, which is often 
controlled when random assignment is used. 



Between groups design 

 In a between groups design, the effect of 
the independent variable on the 
dependent variable is based upon the 
examination of group differences.  

 In a true experimental design, one group 
receives a treatment or intervention 
(known as the treatment group), and the 
comparison group typically experiences no 
treatment (the control group).  



Between groups design 

 However, studies can be conducted in which two 
separate treatments are being compared.  

 For example, a counseling agency may wish to 
determine if counselors employing a person-
centered approach have better outcomes than 
counselors using a cognitive-behavioral 
approach when working with clients diagnosed 
with PTSD. 

 In this case, what are the two treatments being 
compared? 



Between groups design 

  A person-centered approach is being 
compared to a cognitive-behavioral 
approach 



Between groups design 

  We will discuss four different types of 
between group designs 

1.  Post-test only 
2.  Pretest-posttest control group 
3.  Solomon four group 
4.  Factorial designs 



Consider the following scenario: 

 A counselor wishes to know whether a peer 
mentoring program would be effective in 
assisting students who are at-risk for academic 
failure. The counselor utilizes the Youth 
Outcome Questionnaire (Y-OQ-SR-2.0) as a 
measure of program effectiveness. The Y-OQ-
SR-2.0 is a youth survey designed to be 
repeatedly administered to adolescents to 
assess their ongoing progress in counseling. It 
has 30-items on a 5 point Likert scale. Internal 
consistency was assessed at .91, and is noted 
to have adequate validity (Wells, Burlingame, 
Rose, 1999).  



Post-test only 

 Participants are randomly assigned to a 
treatment group and a comparison/control 
group.  

 The treatment group receives some type of 
manipulation or intervention while a control 
group would receive none.  

 A quantitative measure is then used to 
determine the effect of the intervention.  

 In this case, the quantitative measure is the 
dependent variable and the presence or 
absence of the treatment is the independent 
variable. 



Post-test only--Example 

 Using our example for a post-test only design, 
the counselor would randomly assign students 
identified as at-risk for academic failure to 
receive peer mentoring over the next three 
months or to receive peer mentoring three 
months later after the initial group has received 
the treatment 

 The effect of peer mentoring is being evaluated 
for change in well-being, as evidenced by the 
score on the Y-OQ-SR-2.0, the dependent 
variable. 



Post-test only--Model 

 The treatment group receives peer mentoring; 
the control group initially does not, and both 
groups are evaluated by observing their scores 
on the Y-OQ-SR-2.0 

Posttest Only 

random 
assign. 

Group 
Peer 
Mentoring Posttest 

Treatment Yes Yes 
Control No Yes 



Post-test only—Strengths 

 The post-test only design is easy to 
implement.  

 Random assignment is very important to 
help ensure equality between groups at 
the onset of the study.  



Post-test only—Weaknesses 

 Without a pre-test, however, the researcher 
cannot be certain that scores from the Y-OQ-
SR-2.0 are the same between the treatment and 
control groups at the beginning of the study.  

 Even with random assignment, equal groups are 
not guaranteed.  

 When random assignment is not used, any 
change in scores may not necessarily be 
attributed to the independent variable.  

 A quasi-experimental study will not protect 
against threats to internal validity. 



Pretest-posttest control group 

  Participants are randomly assigned to a treatment group 
and a comparison/control group.  

  A quantitative measure is then used to determine the 
effect of the intervention.  

  Both the treatment group and control group receive a 
pretest.  

  The treatment group receives some type of manipulation 
or intervention while a control group would receive none.  

  After the intervention, a posttest is administered. In this 
case, the groups are still compared based on posttest 
scores, but the researcher can be certain of the degree 
of equal groups at the onset of the study. 



Pretest-posttest control group--Example 

 Using our example for a pretest posttest 
control group design, the counselor would 
randomly assign students identified as at-
risk for academic failure to receive peer 
mentoring over the next three months or to 
receive peer mentoring three months later 
after the initial group has received the 
treatment.  



Pretest-posttest control group--Model 

  Each group is administered the Y-OQ-SR-2.0 as a 
pretest in order to ensure equality of groups.  

  The treatment group receives peer mentoring; the control 
group initially does not, and both groups are evaluated 
by observing their scores on the Y-OQ-SR-2.0 posttest 

Pretest Posttest Control Group 

random 
assign. 

Group Pretest 
Peer 
Mentoring Posttest 

Treatment Yes Yes Yes 

Control Yes No Yes 



Pretest-posttest control group--Strengths 

 The primary advantage of the pretest 
posttest control group design is the 
assurance of equality at the onset of the 
study between the treatment group and 
control group.  

 The use of a pretest makes this design 
more appropriate when the design is 
quasi-experimental.  



Pretest-posttest control group--
Weaknesses 

 However, pretest posttest control group 
designs are susceptible to testing effects.  

 A limitation of this design is that 
participants who are exposed to a pretest 
may have an idea of how to answer on the 
posttest in order to appear that they made 
progress or lack thereof. 



Solomon four group 

  Participants are randomly assigned to one of four 
groups:  
 (a) a treatment group that receives both a pretest and 

a posttest 
 (b) a treatment group that receives a posttest only 
 (c) a control group that receives both a pretest and a 

posttest 
 (d) a control group that receives a posttest only.  

  Thus, only one treatment group and one control group 
are administered a pretest. 



Solomon four group 

  Both treatment groups receive some type of 
manipulation or intervention while both control groups 
would receive none.  

  After the intervention, a posttest is administered to all 
four groups.  

  In this case, the groups are still compared based on 
posttest scores, but the researcher can be certain of the 
equivalence of the groups at the onset of the study and 
assess the impact of the pretest to ascertain whether or 
not a testing effect exists. 



Solomon four group--Example 

  Using our example for a Solomon four group, the 
counselor would randomly assign students identified as 
at-risk for academic failure to receive peer mentoring 
over the next three months or to receive peer mentoring 
three months later after the initial group has received the 
treatment. 

  From the treatment group, those students are randomly 
assigned to be administered a pretest or no pretest.  

  From the control group, those students are randomly 
assigned to be administered a pretest or no pretest.  

  One treatment group and one control are administered 
the Y-OQ-SR-2.0 as a pretest in order to ensure equality 
of groups.   



Solomon four group--Example 

 The other treatment and control groups do not 
receive a pretest.  

 The treatment groups receive peer mentoring; 
the control groups initially do not.  

 The posttest scores from the two treatment 
groups and the posttest scores from the two 
control groups can be compared in order to 
ascertain whether the pretest contributed to 
differences in the scores.  



Solomon four group--Model 

  If the posttest scores for both treatment groups and the 
posttest scores for both control groups are similar, then 
the administration of the pretest had no effect.  

  Assuming there is no testing effect, the posttest scores 
between the treatment groups and control groups can be 
compared to determine the effect of the intervention 

Solomon Four Group 

Random  assign. 

Group Pretest 
Peer 
Ment. 

Post-
test 

Treatment Yes Yes Yes 
Control Yes No Yes 
Treatment No Yes Yes 
Control No No Yes 



Solomon four group--Strengths 

 The Solomon four group is a strong design 
because it assures equality of groups, 
even in a quasi-experimental design.  

 Additionally, the researcher can determine 
whether or not the administration of a 
pretest is affecting the change in the 
dependent variable as opposed to the 
actual intervention.  



Solomon four group--Weaknesses 

  The utilization of this design is limited due to the need for 
a larger sample size and cost. For example, sample size 
needs to be doubled in order to have equal 
representation in each group.  

  Additionally, more instruments are required and this adds 
to the cost of the study.  

  Additional time needs to be spent conducting analyses 
on posttest scores between both treatment groups, 
posttest scores on both control groups, and posttest 
scores between treatment and control groups.  

  Analyses can be quite complex, especially if the pretest 
is having an unintended effect on the dependent 
variable. 



Factorial designs 

 The purpose of a factorial design is to 
study change in the dependent variable 
across two or more independent variables.  

 For example, instead of simply examining 
the effect of a peer mentoring program, 
the counselor wishes to know whether sex 
plays a role. 
 Is the degree of change in well-being different 

across a peer mentoring intervention for males 
and females?  



Factorial designs 

 In other words, two analyses will be 
conducted:  
 (a) differences in Y-OQ-SR-2.0 scores across 

the treatment and control groups  
 (b) differences in Y-OQ-SR-2.0 scores across 

males and females.  



Factorial designs 

 When more than one independent variable is 
studied simultaneously, the statistical analysis 
can become quite complex because results may 
not be able to be generalized across both 
independent variables.  

 This is known as an interaction effect, when the 
change in the dependent variable is not the 
same across both independent variables.  

 The best way to demonstrate this is concept is to 
graph it.  



Factorial designs—Nonsignificant 
interaction 

 When an interaction effect is not present, 
the results can be generalized across both 
independent variables  



Factorial designs—Nonsignificant 
interaction 
 Notice that the same pattern of scores exists for 

males and females across both treatment and 
control groups. In other words, males and 
females in the control group scored lower than 
males and females in the treatment group.  



Factorial designs—Nonsignificant 
interaction 

 Thus, the researcher can generalize the 
findings to both independent variables.  

 The researcher could determine whether 
statistically significant differences exist 
between males and females and whether 
statistically significant differences exist 
between treatment and control groups. 



Factorial designs—Significant interaction 

 When an interaction effect is present, the results 
cannot be generalized across both independent 
variables. 



Factorial designs—Significant interaction 

 Notice the effect of peer mentoring on well-being 
for females showed higher scores for the 
treatment group when compared to the control 
group.  

 In contrast, scores for males were not affected 
by the peer mentoring program.  

 There were no differences in the treatment 
group and control group for males.  

 In this case the researcher would need to 
investigate males and females separately. 



Factorial designs—Strengths 

 A factorial design can be applied to any of 
the experimental designs and has the 
added benefit of gaining more information 
because more than one independent 
variable is being examined.  



Factorial designs—Weaknesses 

 However, the addition of another independent 
variable creates problems related to sample 
size. 

  Instead of needing a representative sample for 
a treatment group and a control group, a 
representative sample is necessary for males in 
the treatment group, males in the control group, 
females in the treatment group, and females in 
the control group.  

 If a pretest is also added to the analysis or a 
Solomon four group design is utilized, sample 
size may need to increase dramatically. 



Within Group Design 

 So far, we have examined how participants are 
affected across a dependent variable when 
either exposed or not exposed to an 
independent variable.  

 Then, the change in the dependent variable can 
be compared between the groups.  

 Change, however does not occur only because 
of exposure to an independent variable.  



Within Group Design 

 Change can also occur across time.  
 A within group design is utilized when a 

change in the dependent variable in a 
group is measured across time.  

 Random assignment may be employed in 
some within-group designs.  



Within Group Design 

 In the between group design, pretests 
were often used to assure equality of 
groups an the onset of a study. 

 In a within group design, the pretest also 
serves as a baseline in which to compare 
subsequent tests. 



Within Group Design--Example 

  For example, the Y-OQ-SR-2.0 is administered at the 
onset of the peer mentoring study to get a baseline 
measure. 

  Then the Y-OQ-SR-2.0 is administered four additional 
times on a monthly basis in order to compare progress to 
the initial administration. 

Within Group Design 

Observation1 Observation2 Observation3 Observation4 



Within Group Design 

 Within Group designs can become much 
more complex, with the addition of group 
comparisons and the implementation of 
treatment conditions. 

 Different sequences of a treatment or 
series of treatments may be highlighted in 
a within-group design  



Applications to Counseling 

 True experimental designs are less common in 
social science research.  

 Many studies in counseling literature utilize intact 
groups and are quasi-experimental in nature.  

 When reviewing a research study, particularly 
one that did not utilize a true experimental 
design, counselors should evaluate the degree 
to which internal and external validity were not 
substantiated.  



Applications to Counseling 

  Threats to internal validity are most common when 
random assignment is not present. 

   However, methods are available to evaluate group 
equivalence when random  

  assignment is not feasible (i.e. pretests, matching 
groups, etc.). Counselors should assess the extent to 
which a study is meaningful to populations outside of the 
experimental setting.  

  Particular attention should be paid to descriptive data, 
such as age, sex, ethnicity, etc. to evaluate the 
extensions of the research to other populations and 
settings. 



Correlational Research 

 Not all social science research is 
experimental 

 In fact, most quantitative research 
published in the counseling field is 
correlational 



Correlational Research 

 In correlational research the researcher(s) 
focus on establishing relationships or 
identifying models through the 
examination of several variables 



Correlational Research 

 Because there are no control or 
experimental groups in correlational 
research, generalizability is based on the 
extent to which random sampling is 
utilized and appropriateness of the 
accessible population to the target 
population 


