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Abstract

Background: Controversy about the effectiveness of abstinence education has posed troubling dilemmas
for everyone involved in this area of study. Strident statements about the lack of efficacy of abstinence
education have approached the level of bitter ideology. One remedy to lessen this focus on ideology is to

provide a broader analysis of program efforts.

Method: This paper provides an innovative analysis of a community-based abstinence education
program that encompassed multiple schools across several counties that includes thousands of students.
The design addressed many deficits in published studies; it used hierarchical linear modeling to remedy

the design flaws of a simple pretest-posttest analysis.
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Results: Pretests were the principal predictors of posttest scores. Gender was also a significant predictor
of posttest scores. Age however was not a significant predictor. An interaction between gender and age
was a significant predictor although a three-way interaction of gender x age x race was not.

Conclusion: Implications for the findings are stated with recommendations for further research.

Introduction

Any casual reader of the literature on abstinence education would
be bewildered at the acrimony that exists between comprehensive
sexual education and abstinence only education proponents. Scores
of studies decry the lack of efficacy and costs of abstinence education
[1,2]. Other studies support the effectiveness of abstinence education
[3,4]. Further, the reports of political involvement in studies of
abstinence education are troubling [5,6]. Kirby [7] summarizes the
muddle of opinions when he concludes that little can be concluded
about the efficacy of abstinence education. As a way of understanding
this wide variation in beliefs, some writers [8,9] suggest that this
ongoing controversy is akin to a morality play in which religious
beliefs are at the heart of adherence to a choice of curriculum. Thus,
one conclusion can be drawn by researchers is that ideology trumps
methodology.

Authors of reviews uniformly conclude that abstinence-only
studies lack credibility because they fail standards of adequate efficacy
research methods [10,11,7]. The “gold standards” of efficacy trials
are complex and subject to multiple errors. Efficacy research requires
carefully specified treatment manuals [i.e., educational curricula]
applied by highly skilled educators to a clearly specified student
population [12]. Further, the research designs require a high degree
of control over the environment to enable randomized control over
different treatment conditions. Flexibility in procedures and choice
of measures is unlikely. It is not surprising that few psychosocial
treatment studies are able to meet CONSORT criteria, commonly
used in medical journals [13]. The abstinence-education conditions
do not surpass control groups in terms of their effects. In a world of
box score summaries, abstinence education has failed to justify its
existence. Such victory however may be misleading pyrrhic. Recent
data support the effectiveness of abstinence-education programs [14].
It may well be that abstinence educators have altered their programs
in response to withering criticism. Further, it is important to consider
anecdotes from scores of schools and programs nationwide who
extol the virtues of their abstinence-education programs. Thus,
successful programs have been reported from a widespread sampling
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of educators within diverse settings in diverse educational curricula
administered to diverse student populations [15]. Further, the
curricula undergo continual specification depending on the needs
of students. Finally, many curricula who undergo some degree of
quasi-experimental investigation have shown significant effects. Thus,
abstinence-education providers can claim that their programs are
effective, if not efficacious.

However, there are other considerations. Typically, abstinence
education is presented in schools and in classroom settings. There
is the possibility that classroom-specific effects might obscure the
overall impact of abstinence education. In any long-term study of any
intervention modality, it is important to consider plausible threats
to conclusions of effectiveness and efficacy. Presumably, this type of
study begins the process of unpackaging the black box of abstinence
education efforts.

Method

Sample

This study examined the programs being delivered to 35 schools.
Each pregnancy center has a full time county coordinator that
schedules schools, teaches classes, organizes and prepares materials,
does some of the grading and recording of the grids and supervises
the part time facilitators. Data on a little over 3000 [n=3183]
participants who received abstinence training during 2008 are
reported here. The number of participants had nearly equal numbers
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males and females. Three-quarters of the participants were Caucasian
while the remainder were equally split between African-Americans
and Hispanic students.

Procedures

The curriculum included the A-H components and 13 themes
that are mandated by federal legislation; the activities are a mix of
commercially available curricula; the outputs are the scores on the
knowledge and attitudes questionnaire whose items directly measure
the A-H components. Although this study did not go to the level
of measuring impact, it did provide a methodological argument by
which impact can be inferred.

During the first year of funding, the project team hired staff, finalized
relationships with site administrators, purchased abstinence education
curriculum, created measures, and trained facilitators. All aspects of
the project were piloted and the results were examined. Second, the
initial curricula were modified based on project staff’s observations
and participant feedback. Third, the outcome questionnaire also
underwent changes to better reflect A-H components and 13 themes.
Thus, the first year consisted of an iterative process to prepare for a roll
out in the second year that included the current curriculum, activities,
and outcome measures.

Facilitators versus classroom teachers delivered the curricula;
project staff observed them during development and during each
facilitators’ training. After being trained, project staff randomly viewed
the facilitators’ work and gave them feedback. To ensure that there was
not observer drift, two staff members were present throughout these
fidelity checks. Thus, there was a high level of fidelity in what was
presented to students during the second year. In summary, curricula
were chosen with an eye towards replicability, manualization, fidelity
in implementation, and adherence to federal A-H components and
13 themes.

For each classroom within each school, facilitators and not the
classroom teachers administered the outcome measure before and
after the training occurred. The measure was developed for the
program and consisted items that directly reflected the mandated
components and themes. The resulting prepost research design,
while not optimal, provided a minimal level of assurance as to the
effectiveness of program efforts.

To ascertain whether there was a nesting effect in the curricula
being implemented in individual classrooms, a two-way hierarchical
linear modeling [HLM] strategy was pursued. HLM was used to
control for any nesting effects at the classroom level. If the results are
not significant at classroom levels, it can be inferred that the treatment
effectiveness was not due to the classroom in which the students
received the educational curriculum.

This study was designed to provide access to nested data where the
Level-1 were students and the Level-2 were classrooms. The Level-1
predictor variables were pretest scores, hours, age, gender, and race.
The first variable [i.e., pretest scores] was interval, grand-mean
centered variable. The second variable [i.e., age] was interval, grand-
mean centered. The third variable [i.e., gender] was dichotomous,
uncentered, which takes on a value of 1 for boys, and 0 for girls.
The fourth variable [i.e., ethnicity] was categorical, uncentered, and
dummy coded with 1 for Caucasian, 0 for Black; 1 for Caucasian, 0 for
Hispanic; 1 for Caucasian, 0 Other Ethnicities.
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In addition to these variables, the two-way interaction of age and
gender, the three-way interaction of age, gender and ethnicity was also
considered. The Level-1 outcome variable was posttest scores. The
Level-2 predictor variable was class size, an interval and grand-mean
centered variable. This study involved 3,993 students nested in 142
classrooms. The descriptive statistics for the outcome, the student-
level and classroom-level variables are presented in Table 1.

/ N

Student-Level Variable Name | Mean | Standard deviation
Variables
Posttest scores p 97.13 13.03
Pretest scores (PRE)U. 78.53 17.48
Age (AGE), 1444 | 1.38
Gender (GENDER)ij 0.49 0.50
Whites-Blacks (RACE1 )‘J 0.12 0.32
Whites-Hispanics (RACEZ)U. 0.12 0.32
Whites-Others (RACE3)ij 0.04 0.21
Sex x Age (INT2)‘j 7.21 7.38
Interaction
Class-Level
Variables
Class Size (CLSIZE)“ 28.28 16.27
Table 1: Descriptive Statistics for Outcome and Explanatory

Variables at the Student and Classroom Levels.

/

The effect of six student-level predictor variables [i.e., pretest
scores, age, gender, race, age*gender interaction, and age*gender*race
interaction] on the outcome variable [posttest scores] within
classrooms was studied. In addition, an effect size was performed the
effect of class size on the posttest scores obtained by the students in
each class room.

With a hierarchical linear model, each level in this structure is
formally represented by its own sub-model. These sub-models express
relationships among variables within a given level, and specify how
variables at one level influence relations occur at the other level. Thus,
HLM was used in this particular study to help improve the estimation
of individual effects, to formulate and test hypotheses about how
variables measured at one level affect relations occurring at another
level, and to estimate the variance and covariance components with
nested data.

A one-way ANOVA with random effects provided useful
preliminary information about how much variation in the outcome
[i.e., posttest scores] lies within and between classrooms and about
the reliability of each classroom’s sample posttest scores as an estimate
of true population posttest scores. The following is the level-1 or
student-level model: Yij = B0j + 1, where Yij is the posttest score of
student i in classroom j, B is the mean posttest score in classroom
j, and rij is the deviation of the posttest score of student i from mean
posttest score of classroom j. We assume rij ~ independently N [0, ®2]
for i=1,..., nj students in classroom j, and j=142 classrooms. ®2 is the
student-level variance.

The following is the level-2 or classroom-level model:
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B, = G,, + u,, where G, is the grand-mean posttest score across
classrooms and u, is the deviation of the mean posttest score of
classroom j from grand-mean posttest score. We assume u, ~

independently N [0, 9,]. 9, is the class-level variance.

This yields a combined model: Yij =G, + u, + 1 with fixed effect G
and random effects u, and L.

Results

A fully unconditional HLM was used to gather preliminary
information about the reliability estimate of overall classroom means
of posttest scores and the amount of variation in posttest scores that
lies within and between classrooms in the sample. The results of the
analysis are given in Table 2. The reliability of the overall classroom
means was estimated to be around 0.940. This reliability estimate
indicate that the sample classroom means are quite reliable as an
indicator of the true classroom means. The high reliability justified
further modeling.

/ N
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scores was estimated to be -0.469 and it was found that age is not
significantly related to posttest scores [p = 0.088]. The average gender
gap in posttest scores was estimated to be around 7.148 and the effect of
gender on posttest scores was found to be statistically significant [p =
0.038]. Based on the effect size measure, it can be said that the average
posttest score of males is about 0.661 standard deviations higher
than that of females when other variables are controlled, reflecting
a large effect. Even though the results show that the average effect of
age on posttest scores is not statistically significant, its interaction
with gender was found to have a statistically significant effect on
posttest scores. For the race variable, the gaps between Whites and
Blacks and Whites and Hispanics in posttest scores were found to be
statistically significant whereas the gap between Whites and others
in posttest scores was found to be statistically nonsignificant with a
negligible effect size. The average posttest score of Whites is about
0.192 standard deviations higher than that of Blacks; the average
posttest score of Whites is about 0.123 standard deviations higher
than that of Hispanics, and the average posttest score of Whites is
about 0.003 standard deviations higher than that of others when the

— - - other variables are controlled.
Within-class variance ( 5°) 116.98
- i z g \
Between-class variance (oo) — 103.87 Fixed Effect Coefficient | SE P Effect Size
iabili A
Reliability of mean post test score (1) 0.94 Adjusted mean posttest | y,, | 97.02 0.54 <0001 | v
Intraclass correlation for between-class variability (2) 0.47 score
Intraclass correlation for between-class variability, 0.49 Mean pretest slope Yy | 018 0.02 <0.001 | 0.02
adjusted for reliability (e ) Mean age slope Yy | -0.47 0.28 0.09 -0.04
Table 2. Fully Unconditional HLM Results. Mean gender slope Yy | 715 344 004 | 066
o~ - Mean Whites vs. Blacks | y,, | -2.08 0.77 0.01 -0.19
The adjusted intraclass correlation, which represents the slope
proportion of variance in posttest scores between classrooms, and Mean Whites vs. Vs | 7133 0.65 0.04 -0.12
adjusted for reliability was calculated to be 0.486 using the following Hispanics slope
p o= T, . o i - -
formula, Pe (r‘m, +(6%x ,1)) This value indicates that about 49% of i\ﬁf;: Whites vs. Others | y,, | -0.04 0.67 0.96 0.003
variance in posttest scores was due to differences on mean posttest
o . . Mean age-gender Y, | -0.52 0.22 0.02 -0.05
scores among classrooms whereas about 51% of variance in posttest interaction slope
scores was due to individual differences among students. The high -
. . o Random Effect Yy | SD Veriance | p
intraclass correlation for between-class variability supported the use
of HLM. Level-2 Error Term
Adjusted classroom u, | 578 33.46 <0.001
Unconditional within-class HLM mean
. . Pretest score effect u, 0.21 0.04 <0.001
In the unconditional within-class model, the student posttest score ol
. . . -1 t 9.78 95.60
was estimated as a function of adjusted mean posttest score, pretest cvel” efrorferm il

score, age, gender, race and two-way interaction of age and gender.
While the adjusted mean posttest scores and pretest score slopes
were modeled as randomly varying parameters over classrooms at
level-2, age, gender, race, and two-way interaction of age and gender
slopes were modeled as fixed parameters at level-2. The results of
the unconditional within-class model are presented in Table 3. The
adjusted mean of posttest scores over classrooms was estimated to
be around 97.021 with a standard error of 0.535. It was found that
the adjusted mean of posttest scores significantly among classrooms
[p < 0.001], indicating that there are significant differences on mean
posttest scores among classrooms. The average effect of pretest
scores on student posttest scores was estimated to be 0.178 and on
average, the effect of pretest scores on posttest scores was found to
be statistically significant [p < 0.001]. However, the effect size for
the average pretest score slope is trivial [ES = 0.016]. It was also
found that the pretest score slopes statistically significantly vary
among classrooms [p < 0.001]. The average effect of age on posttest
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_Table 3: Unconditional Within-Class HLM Results.

/

When the within-class variance in the fully unconditional model
[6* = 116.98] was compared to the within-class variance in the
unconditional within-class model [6*= 95.6], the proportion reduction
in variance or proportion variance explained at level-1 was calculated
to be 0.182. It can be concluded that adding pretest scores, age, sex,
race, and the interaction term as predictors of posttest scores reduced
the within-class variance by 18%. In other words, pretest scores, age,
sex, race, and interaction term accounted for 18% of the student-level
variance in the posttest scores.

Conditional between-class HLM

In the conditional between-class HLM, class size was included
into the level-2 model to explain the variation on the adjusted mean
posttest scores and on the pretest score slopes among classrooms. The
results are given in Table 4. The effect of the class size on both the
adjusted mean posttest scores and the pretest score slopes was not
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found statistically significant.

/ N

Fixed Effect Coefficient | SE p Effect Size
Adj mean posttest

score model

Intercept Yoo | 97.02 0.54 <0.001 | ------
Class size slope Y,, | 0.03 0.03 0.24 0.00
Pretest slope model | y, <0.001 | -----
Intercept Y, | 0.18 0.02 0.18 0.00
Class size slope -0.00 0.00

Random Effect SE Variance P

Level-2 Error Term

Adjusted classroom | u,, 5.78 33.46 <0.001
mean

Pretest score effect u, 0.21 0.04 <0.001
Level-1 error term T 9.78 95.60

_ Table 4: Conditional Between-Class HLM Results.

/

This 2-way HLM analysis confirmed that classroom variables were
not a determining factor in the significant scores that indicated success
of the educational curriculum. The results were however significant at
the individual student level. The results at this level suggest that the
program effectiveness could be explained by the change in individual
students and not by county or classroom membership. Although
there are many other reasons that could explain the change in scores,
a common sense analysis of the evaluation results suggested that it is
likely that program services were the principal reason why positive
results occurred.

Discussion

Controversy about the effects of abstinence education will
undoubtedly continue in professional journals and in political arenas.
In this study, we sought to dispel the problems of intraclass correlation
that would undermine assertions that the curriculum was effective
across time. The study design controlled for the effects of classroom,
county, school variables; further, it controlled for the effects of gender,
age, and the ethnicity. Age in this study acted as a latent indicator of
student development. The purpose of the study was to further study
the effects of abstinence education curricula.

The results are intriguing. There were nesting effects that provide
cautionary notes for large sample analyses across classrooms. Not
surprisingly, pretests were the principal predictors of posttest scores.
Gender was a significant predictor of posttest scores. Age however
was not a significant predictor. An interaction between gender and
age was a significant predictor although a three-way interaction of
gender x age x race was not.

The authors began with a discussion of effectiveness versus
efficacy. Even this discussion is rife with controversy. Because there
is a continuum of methodologies ranging from the “gold standard” of
efficacy trials to the cloudiness of service research, the methodology
of this study will likely be seen as falling somewhere in between a sole
focus on internal validity as compared to one on external validity.

There can be no doubt that there were flaws with study design.
The lack of a comparison group, behavioral measures, and long-term
follow-up are significant threats to internal validity. This study surely
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could not make any claim to efficacy study using the “gold standard”
of experimental design. Nor was it designed to be so. Rather,
this study was designed as a modest addition to the literature on
mediators and moderators of abstinence education. It supports weed
and his colleagues’[14] recent study that examined mediators of
abstinence education. It is this type of examination that will increase
understanding of abstinence education.
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