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Abstract

Evaluating the effectiveness of behavioral interventions in various
educational and therapeutic situations in experimental designs requires
identifying the structure of collected data and appropriate methods of
data analysis. To analyze the data obtained from the pretest-posttest
control group design in dyadic samples, in order to deal with the key
assumption of independence of observations, the unit of analysis is
considered to be individuals instead of dyads. In this situation, they
either analyze each person in the couple (husband or wife) as separate
groups or combine the data of both people (by summing or averaging)
and arrive at a single dyad score. But the problem is that with this
method it is not possible to analyze the variance or common differences
within and between dyads. Considering that researchers mainly use
ANCOVA to analyze the data of the pretest-posttest control group
designs in dyadic samples, in this article with a research example of the
data collected from a pretest-posttest control group design, the
application and the accuracy of the ANCOVA results and the actor-
partner interdependence model (AP1M) approach have been compared.
The results showed that the APIM model contains more information
than ANCOVA,; the APIM model makes it possible to estimate the
effects of actors and partners and consider them in interpretation and
conclusions. When the significance level of rejecting or accepting the
hypothesis is close to the critical level of 0.05, there is a contradiction
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between the results of these two methods, and in these cases, one should
act very cautiously for interpretation and final conclusions. In cases
where the significance level is far from 0.05, there is no problem and
the results of the two approaches are consistent. The shift in focus to
the unit of analysis allows researchers to study the complex processes
and underlying processes of social interactions with much greater
validity.

Keywords: Pretest-Posttest Control Group Design, ANCOVA, Dyadic
Data, Statistical Conclusion Validity, Independence of Observations,
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1. Introduction

The most appropriate method of data analysis for the pretest-posttest
control group design is analysis of covariance (ANCOVA) (Kirk,
2013). One of the most important assumptions of this statistical analysis
is the assumption of independence of observations or independence of
errors (McDonald, 2009). In dyadic designs (for example, data related
to therapist and client, husband and wife, or teacher and student),
researchers are faced with observations that are not independent, and
therefore common statistical methods are inappropriate for their
analysis (Kenny et al., 2020).

Kenny et al. (2020) mentioned methods to solve the problems of
dyadic data analysis, but there is no clear suggestion about how to
analyze the data obtained from the pretest- posttest control group design
in dyadic situations. The purpose of this research was how to analyze
the data obtained from the intervention effects on couples. To evaluate
the effectiveness of the intervention, a pretest-posttest control group
design was used. In the traditional approach for the statistical analysis
of such data, the analysis of covariance (ANCOVA) is used. The unit
of analysis in this research is the couple (dyad) and not the individual.
The results of the ANCOVA, is compared with the results of the
analysis of the dyadic data with the APIM model.

2. Background

Kenny et al. (2020) instead of eliminating the interdependence between
observations, have introduced different methods of dyadic analysis. The
violation of independence should not be the main concern of the
researcher, because if a researcher is interested in studying the couple's
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relationship, the dependence of observations is not his problem, but it
is part of the nature of the phenomenon he is studying (Kashy and
Snyder, 1995; Gonzalez and Griffin, 2012). One of the most widely
used models is the actor-partner interdependence model (APIM) (Reed
et al., 2013; Fitzpatrick et al., 2016). In this model, a characteristic or
behavior of a person affects the results of his life partner. For example,
a man's level of trust in his partner can affect the partner's commitment
in the relationship (Ledermann and Kenny, 2017; Kenny et al., 2020).

3. Methods

The method of this research was secondary data analysis. The data has
been used from the research on the effectiveness of psychological
training of schemas on the expression of couples with early maladaptive
schemas in Tehran (Rezaei, 2017). The statistical population of this
study was all couples with early maladaptive schemas in Tehran city in
2017. The sample was couples who visited Rezaei Psychiatry Center in
the fall and winter of 2017 due to maladaptive behavior, received a
preliminary diagnosis under the supervision of a psychiatrist, had at
least one early maladaptive schema in the Young schema questionnaire
(YSQ) and volunteered for this study. Finally, 30 volunteer couples
(dyads) were randomly assigned in two experimental and control
groups. The criteria for participating the research were: informed
consent and completely voluntary participating in the research, at least
five years have passed since the couple got married, scoring less than
75 (as a person with a low score in self-expression) from the self-
expression questionnaire, and diagnosing a problem in Early
Maladaptive Schemas. Of the most important criteria for not
participating in the research was the use of psychiatric drugs and the
absence of more than two sessions in the research meetings.

On average, these couples lived together for 66 months or almost
five and a half years. Most of the couples (about 65%) had a bachelor's
degree. The household income of the couple varied from 4 million
tomans to 20 million tomans. The age range was 27-48 and the average
age was 36 years. Most of the couples were born and lived in Tehran.

These 30 couples were completely randomly assigned in two
experimental and control groups. Therefore, the method of this research
was completely experimental (Howell, 2006). Treatment was used for
the experimental group and the control group only participated in the
pretest and posttest. Consistent with ethical principles, after the end of
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the treatment for experimental group, the same intervention was
implemented for the control group. The design of this research was
pretest-posttest control group. The dependent variable in this study was
self-expression, which was measured through 32 items Shering's self-
expression questionnaire (2010). The validity and reliability of this
Likert based questionnaire has been investigated in various studies and
has been reported as acceptable. The independent variable was teaching
schemas to couples in 12 sessions of 60 minutes. Of course, before
entering the research, the couples had all completed the Young's
schema questionnaire (75 -item) of early maladaptive schemas (SQ-SF)
and those who were diagnosed with at least one early maladaptive
schema were selected for this study.

4. Conclusion

There are two important points in the comparison between the results
obtained from the two approaches of ANCOVA and the APIM model.
The first results was that the APIM model contains more information
than ANCOVA. The APIM model makes it possible for the researcher
to estimate the effects of the actor and partner. In such a design, the
actor effect shows whether the subjects pretest score had an effect on
their posttest score or not, and the partner effect shows whether the
pretest score of a pair member has an effect on the posttest score of
another partner or not? Another point is the difference in the results
obtained from each approach. Based on the result of ANCOVA, the
intervention had an effect on the combined score of the couples, but no
significant effect was observed on the scores of each of the male and
female couples. On the other hand, the results of the APIM model
showed that the intervention had an effect on the self-expression scores
of the male group, although the results for women was the same as the
result of ANCOVA.

Although there was no significant difference between the two
control and experimental groups in men based on the ANCOVA at 0.05,
there was significant difference between these groups in men at 0.06,
which is a little far from the acceptable significance level of 0.05. On
the other hand, in the APIM model, the Z score for men group is
approximately 2.17, which based on the Z table, the significance level
for this Z score is 0.03. Therefore, the results can be interpreted as
follows: when the significance level of rejecting or accepting the
hypothesis is close to the critical level of 0.05, the two methods have
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different results; and in these cases, interpretation and conclusions
should be very cautiously. In cases where the significance level is far
from 0.05, there is no problem and the results of the two approaches are
consistent, just similar what happened to the group of women in this
research.
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